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* TV LSNS FACTORS * F-M/TV ANTEMNA SYSTEMS 
* H.F 20-KW TRANSMITTER WITH CONTINUOUSLY TUNAELE FLATE CIRCUIT 


1948 
























400-800 Cycle line 

INVttmcJUW GEHEUTOftHICUlATMS 
FDR JUICUET. 

Mngla Hiint nrtt Thf*« Hwii 


rfte First Line of standard electronic 
AC Voltage Regulators and Nohatrons 



LOAD MJNGI *l»hflA1lQtt 
VHT-AIHPEK3 aCOjAACY 

50-500 
TSOhIIOCI 
25 - 230 
75 ■ 750 
Dlfwr upfldrlH nlu wiBibla 


MODIL 


0300 

O12D0 

opoajo 

3PO7J0 


The NOBATRQN Line 


Ainfi. 

15 

10-^0 

15 

3^10 


uvtpvl 

la - 

38 '' 

4S "" 

125 


* RiiflvlvHHi Acofncy fram V« 

14 f4i4l kfld. 


GENERAL SPECIFICAirONS: 

^ Htirmonk diir&nleni 5 % bati<, 2 *^4 “ 5 “'modck 

* ifipifl ■^okoi^-B' fpngii- ^3-1 IS: 320-240 voll-e (-—2 mfld^Ls] 

' Cluipul D-diuliable bftl. 110-120: 220-3401—2 ino-tlo-til 
► Reci^tTy h cytIflSI cy cLcal 
' \pip ul F^f q utncy rpn ■ 50 !o * 5 

■* Pflw?>■ IpiJl-Qi'CD n ga: dn-w^tt t4 0 7 P F, 

Am bi E^nl fnin parotLirs re ng t: — 5-0' C tO + 50*^ C 

£|l AC nrgula^Dti A K[ll](lU-l}flS may be uvnej ^irh na EtNnf. 

Inbl? I ncrnniHd rrQvInli uf^ 

ipartaf WedrJj dtiigned lo me el ypyr unuiucrl tipplkoiiont 

Wrkc 1h# S-afirnxirn CEPlnlng. 11 f O-Hl-pl-H-i e«mpFct[* 

*piiti-ficaFfc*n& pn Mtindprd Voknge RpgulPlsrt, Mebflifanx, 
IhCre’VSiHr Trpnilormcrid DC P&h^'er SuppliB'-^, SoFuroblt Cdl-e 
ftenEldta *nd Meter Cfllibralon, 



yiiE^SE^ Ei H.. in.: 


STAMFORD CONNECTICUT 


in alt pTHncrpCil ^Irl 4 d 
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PUMCHED COSM&UTE • 


A new mi fufthftr tftp in ftif ever in-' 
Cie^iinf u$e these ipj rally’ laminatv4 
piper f*henelJc Tuhei. Perform- 

irvcD Upon ssvfln 

yflifs rcKarCh. 


Orhar CosmaNtc Typet— 

#W COSMAt^lTE lot coil rnrim tn all 
itandafd broadest roceJirinj lels. 

£LF COSMALITE for PcpmeabilFly Tynort, 

Sprrally wound krpfl and Mdi pdpflr 
Ceil Fermi amt Coi^4^nttr Tuboi- 

Altractivt prlcn. Fait dekiveriei. 


SHELL 


m 

Inqtriries gTvvn ipeclaUaed atTention. 


Truit Kfprii RrjiiHPW 


OEmCTION 

SPl^CEft 


74 CU¥I 1 UID 


CONTUNEII& 






BARHRtON 


AVI 


CLIViUlfP 


43i>1 


HvTni 


ertq 


Can 


jur 


CamhmalKPn 


fibrp 






At 


Ipljcijlly Wr?en<f Tvhk Ciihi 

C[»ni-bnali[iEi -Pfl-pcf 


ta# 


oil 




tb 


opqd 


lIttifIS 




liKvl 


hi. 


iL^u^ 


niE 


null 


iM^diPi 


iimiii 


iLiniiE 


EIIIIHII 




5H|EE 


MDIIS 


IZL 


nhPL 


Pi|i* 


lilpil 


tuUi 


IIlhIhJ 


EwiiJfl 


IIL 






COMMilNtCATIDNK FOR JAMUAIT mt * ^ 
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^'OLVME; 2S 


NUMHEK I 



lil^^idclq Tilcrbiisq ^tOf* Ent^bvcnDi, Ccrnmynkl- 

l\iym i TtrH 4 ciJ 1 Efirihorina, Ttw Brogdltftfl E 4 Elg^n 4 

0i Sa FU£tiB GffLn 



CO™ liLUKTRATION 


Aril^aai CL 
AbiHrM 44ld 


E)i4«U L. 


inDPrrprlni TrfequE 




Ir 5^- iipet Ir^m Bb* IHT WCKIB »nw. 


Jr^ Aid 4D|iAniE d W&Qj-r A^Cari, 
. Am^wr nF i WCNQl -*lp-Ho( pMI, 
pltalfl- - ^ ■ ' 

I?™ tM 


HlEE^ii dHll^ liii kitAsw^, 
Ifd' WJiHA IDHaDI ICiB 


Id nlHl- 
nfeHt 


F-M BAOADCASTIflG 

'the Cincirmsii F-M StHtiOfl....JnJhrt E. Ledbitar 

iCrtiF J aiJim al .S-K* J-iJ WKSC. W«* 4 » i 4 i> 
lljJ* ]CL.4-.V£- mAJll lA ElTdin^ J^ac£u£f/ 

JJ.d-lfB 


H-F HIGH-POWER BHCXiOCASTING 

liHCtirtiitkmiJ H-F Tranjntitbcr WiJti CantiinWMl^ TuJlsbl-t 

Plate TaimK.............Dltid A. UJLcr ID 

Fa^iimJ Si^f rf a.Bf M rFDnjmrUrr 

F?™ i^'rWtf 

TELE VISION ENQIKEERING 

TV ObrahLcfiriohii Fotf- Iitq:^ Ordiicwi 

LeiHBrd A. Mantner H 

£&ldM#drM 1^ Fnihrierj k IjIfU-r 

ParfifniiaW^ ^Or OrlflH'Cm Uamww^. 


F*W/TW AJITeNNA EHSINEERtNa 

P'-U ^ T^' TrgnsnubF 40 <i LttH iKIlBlIltMHi FpOfaltnU...,,. J. S. Itdwh 2<l 

34d^tall^ COpOiFhrriKi ynd* /fcn-runiTp wm^ UjE^pjf FImiI 4H 

TELEVISION ANTENNA 5YSTEKB 

CatbrKk--FLi!l*Tver TV-AriwriCTi B^vLean...,--lL CL liUtj 2^ 

dx^rux y#r +i Id HH tn\^ |7S fjt JLE-jYf 

TRANSHfTTING TUBES 

Tiie Eji^rncering ........ M 

uHd if^F^Mi'^h ^vieJ S. Kir Tv Tmtw, ^TS-F 
tm Pmhk FrtimVd oHd iTa^gi f*r Si)tdk^ 

A-M BROADCABTIttG 

LD- Kw A->M Inila.1laELun in i'ytfhto Hio^. q.. l .... ...... ^ 

^ 7iLD-tC 30-Av ^rhrtuJUdKMI EWf^^jd m 

Bm-j-iiw idmimru J-^rny 


MONTHLY FEATURES 

jihI; V icwi r. . ..... ^. Le.wa Whliibr 7 

VctcrAn Wirdru ■r>perjlari' AssacintiiiBi Nm^K... IS 

The IJtdailjy Ofirre... ...... .. i. -M 

Nt%£i edIhB Uonfth... . .. ^ 

A-dvciiiiiq^ Indrx_^^. .a.. l1_ _ __ 40 

0*vlt C#., lyrd. 



rrwAM^ by Jrvflpp ^mvh PutMilMf C?-. Iipic-. 

Avina, Hmw TwE 17^ H. Tp Takphaac HUrray Hll 4^171 
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PHILCO zinn£j-uiic«fi i t^msiAiiaha] aew 
Radiophori^^ Conrifn^mkaEtcHn tMt if 

f^i■^>ly^iooifJ^! PHILCO t±f- 

vi-Lopcd RD 1 mazing "Ci^aflnci circuit 

Ehd>E [he avuiljb^e ciif.n-ncLs in the 

3i&-44 megscyck band 4., acrualty fnily 
half die pr^i^ni channel widin, wiEh^Mi 
Joia of lokc or ofiicLency. 

Th* FW^ PHUrCO RadLophonfl Comnnini* 
caiion Sypiein bpings you riic most modtfR 
dc&iga, wiqh cnJnierare rybe^f and new type 
circuriTS... [he only F^i communicaEioos 
ijFsiem [hAf usea the seosadonaL PHILCO 
FM defector t 

A ad l-"J-i rJ_CO ni^luF.iin:F « nationw-Jde 
Hcrvic^ 4]r|[a.nl^dun nn-tv oper^tiEijg jn 
ynuT -dgmEniiDJ t|f ^ Mail riie coupon Eod-R)' 
for FuJt dctaiii. 


# PhiLcij Radiophnne Sy -Stems arc Airailablc for 
Operackm On All Frequencieit A^aigoed for 
Mobile Commualcaxiofir 


4i Froe EngioeetiDg CoDsultadan S-errice. 



t Nadoowldo Service OrgiioizaCiOD. 


NAME 


IL&DtlSS 


P«ph }-% Indutlrlal Divlilon 
Philr-e- ■CbhpornlEan 
C br>tl Sircelf 
Phiiiid4lphi<q 34, Pffnoo- 

likf^rwMl^H vbi-ijr 9lH 
gmUophdanii CE-mm^nilc.aldan 


COMUmttlCAftOMS Pbft JAMUJmt • j 
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Can yuoi dcdurt fn>iii t 60 .tKl and gf:t Y^t, And fhe wav you can do k is miftlliy iitip^^rt ant ici 

yuur company—4 nd the naiinn! 

YdO atHTt witlh re|jrc^citing weeliJy takc-Lomc pay^ YmJ dednr.T (18,75 for ibp! purrliuBc of 

a TJ-S- Savings Bond- Th4lT leavcft (405. Hiif whal the worker Lak^a linhue. He takes hannr 

I'tL^ pftef £f t25 SatitJigi liftiHl- Total (asKuming He bolds the Bomi till injiiLJTit)')-i: 
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!■: ^471 U.Sr Trira-ir^fy odv^H-Kmenl pr^pfifcd dWMfer ihe of 




PBOFESSIONAI. P E B F O B,M A N C E — that keeps the original sound alive! 




— on a turntable free of vibration 


The pounding of hooves may be sweet music to the ears of 
a race jockey. But to a disc jockey—whose program's success 
depends upon the undistorted high fidelity of his transcrip¬ 
tions—any extraneous mechanical noise leaves his listeners 
at the starting post. They just won’t ride with him! 

Fairchild engineers have succeeded in eliminating the last bit of extraneous 
mechanical noise —in the newly redesigned Unit 524 IVanscription TWatable. 
Tbrntable noise, rumble and vibration are non-existent because of the unique 
method of mounting the drive — at the bottom of the cabinet . . - the use of a 
specially designed rubber coupling to connect the drive and synchronous motor 
which are spring-mounted and precision-aligned in a single heavy casting ,. , the 
use of sound-stopping mechanical filters on the hollow drive shaft to reduce the 
transmission of vibration from the drive mechanism to the turntable , . . and the 
use of a heavy^ webbed cast aluminum turntable mount at the top of the cabinet 
In addition to freedom from nimble, Fairchild offers you a^ider frequency 
range and lower distortion content with its Unit 542 Lateral Dynamic Pickup, 
with a stylus mounting that allows the tip to follow the minute indentations en¬ 
graved in the groove from 30 to 10,000 cycles and beyond, with a minimum of 
distortion. Want more details about sound equipment that really keeps the origi¬ 
nal sound alive? Address: 88-06 Van Wyck Boulevard, Jamaica 1, New York. 




Transcription Turniabies 
Studio HecordGrs 
Mugnetie Cniterheads 
Roriabie Hecorders 
tiUteroi Dynamio Pickups 
Vuitixcd Amplifiers 


S o u H 



E N T 


CAMERA 


AND INSTRUMENT CORPORATION 


COMMUNICATIONS FOR JANUARY 1948 • 












340 StftUS AUDIO OSCILLATORS 

rt-V|3||tti|V In Kr 1ii3i^lftnJ mcdr]!.HGA lod SlIUB Have 
OufctHri ^ir-wirEj; L '»iec into mdEchEd 
^linArUr (briE^ifd lof H 9 ciTi[T. -i^^r j«iC ind >J&^ 

1400 TttUlincr-miifilHl Htlnjyi uuJ aupplT ronaiinE i-^>^ 
M#4 *vMl ^r+qWmT rr^E*- Thr --4^ iLUD Js ■ roHJifici' 
eIe^ rtf llai- JiQDO, -mtniilnt fpt^tnq-- diH^wr^ird to Z ipt. 
-4-^ 3^ la 1 M oM-clUtor dtuETud Imr irEK-poJiiHMi 

v4fk -ltKJ rortfiidklEiLwii 'rtsccE osciUfedoAi fE^EquE-nct 'jtilmi 
kxKm wflb utxEHic KEunc7. 


3079 tow raEaucKCY oscillator 


li^!Allj--dei[j|MJ lor woEb bcrwEEn Vi lod ^OUQ cpiv ?ro> 
vi4§^ AHOd-JL-i&i vriwi: luMn, ^Dvd ^Ldbili ly, -GpJir-hiLE 'viniuriFig 
A^VLihMcy Ln rha vc-jp lam frequenriES. IdciE For vibrodon or 
i^lurLp OJi HTihuiHiL Eys-emiv For^Esduf j;rophp!:inl, 
f IccEEO-cirdiogifEpJi oj El«iio-En.4:<pFiLloKrDph cqoi^FVEqitiH 
thE^Luof m^ata ai cdiox^griphs^ or ElEnriral simuliiian ol 

frift^ALi^L phfMEbiAi- 


Mhes f-vm TEquircmcrL frw 9E>ndi p«rti»l.1rh **'ft 
IrtTjn pfuiiY ind -eui oE □pf-n ifon -in FM ftii| 

4ridj T^beH bifili IklrUsy i-F mopi irnp^Kiarrl Pr-TVidiii 

I WEEE 9 ouEpw inlo I ^0 ohm nai-^lpvv laml F^IpI^ie- 
tim liEld m 1% OT Jva^ si I -wphi> L -n-ilE 

oinpui. EkhIi L-n dreiii:^ hi^h lUclirr am|iFifnn. 
fpcdEECSv u>d in ODts^pdiJo^ ErEqiijEnucUa. 






« 50 A WJPi'BAND OSCILLATOR 


CHSLimxiLU fn^iMocy cryuc-jjp^ ii> qpa nn ao mu. 
HipkJr MiUe, -vEEnlUE. Durh^ iAt vjfhin I db 
lEiruuchciul E»rt^ A»E|atli 

>riO£^ fmvT jOOCU) ? V. Ocb±f dJvkDca^ Ld- 

■Lbidf- J24" fnlf ItDflb, £ Q» I EuLcEO-CDflLJOtJcd 
Qinijig. dilvt^ db-Durpui UKOuanir vuJsbJE in 
la db fucfd, ouipiu di'ndcf pn^vJdiiii 6 

dImti irtunul InvfmLirtCE (rfdiisbiE ciulbvl: -^ol- 

4i|i mO 10 I). 


il 
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(DOMMIUlMDeiTDO 

LGWIE wrtINdEft, C^ilw 



Ov?j]f >llp 

A \n opCTatnr?: aii4 

EtirtKHis wa^ rcv«afccd vn tliK yeir-erad 
cupprL the ]'CC. Am nf JaiiUiC^ L 
rh«ic 3,S3^ broadcaEE 5-ta.‘ 

l-iDns- whiclr inCibJt^d TJfiif -P-m, 1,010 
S-m, 73 t\ iLld EOi .1 r^mtrte pickitfft. 
Over T;!^^c■|0^] nOn-trundcasticif fiV^- 
tmi were tecurded, 2 D^]fi 

:if;rrinaiitL4:aJ, 14^5^ m^irmr, and ^£r 
7.000 [Mibldc &flFct}^ flrd land Iraiiipor- 
tatffirt B>BEcjnE. Ov -51 3iSO,iM0 liceDPrs 
were jtFiKd to c>pe^ator.&. 

In aTMlyiiai^ ill* Skciise ffranl-;, tht 
FCC reported the.! 1,52^ P-m aialiocis 
lia"ve teen liceruwKJ tcF operate^ ■374- f-in 
qstanns urt un the sJf rtJWf 1? 
sMicins a^K now nperatinK- Ic wai 
repotted that b ^tnl of 4,1 JO license 
autJiori Hti-ofiB wet? K'rin(ed fo-r potk?e, 
Fire Br>d proLecti&n. Ard power, 

transit nod petTOlEUin pipe lLrw facili 
tifii r-ecelvtii Ikenst E^^ncp: f*r JJ Jd 
ftCitlOftB. The recL-iMtJ l09 

tacefi-Bes und wtxe fiuOiotkcd: to o-per- 
n-i-e iiTrr 9M tjahsnfuller-^. 

Two-way cran&mittiTlS^ ^ysiirma Vfrft 
ijtaEaFltd to over 2^,000 tJfueVa. buses, 
and laxkat*- Ovet JO.OtXh received. 
Sj.icci^ liLniMS to use two-wgy KjTK- 
m iiijel] activities as hm^ifring, 
fajMiT initlSv highway arikitirs, raneli 
iefaiccs^ etc. 

In L^e p .li>% iiieneee* In stistaon 
and erper^tOT ffahll R ajttFcipfltnd. 

New irsETdiD-if D-cfiivrtr^rM 

STll7^.^MLir^EDi wq-fNil-cnias nf m7i\jy 
brendifRsi- t^ETnu wieVe jdnptL'^d fit the 
r^ccirt Meeiinif oJ Eji^inecrs held in 
HitTflira, Cuba, during thr litter p*Tt 
■of [947, 

Tlie drfiTiLtions ajiproverl incliid^d 
jrJtjrjjirt.ir whidi wiifi deftried SB 

a. radiaiEd BlfiOBJ whkh is reflected 
lia-ck Frotrt tiK- ionoFpterr. A yriiMoi- 
jtj^iig/ W 4 J- denned :l 9- the ^adLa.ted 
siflMl ^hkh is prnpctifated cIoike to tht 
hudn-iE ed Lfw Eiirth and is not teF^rcted 
back fr-OfO the iianfHphrrE, AuntbET 
4kchni|ic>ii i-1xlEei;| lhat hy :'i lfr%- (OT 

50^1 Ekywivt: field intensity is neaiir 
thit level r^F field inlrii 2 p.lty mosedMl 
by th^ lio 4 Lr]y itiEdirn^ field intensbtks.. 
kti aonre tptcafied intervRJ oC cJpnd^r 
iLi™ JiJT Idb S^^%) u]' -Ote ati^h^s 

of that calendar interwal. The hnnr 


J 4 NUillir, IV 4 i 

the nSgkt |o whkJi thr ^inurilj wie^'flir 
TEkrS is 1 !k hour ci^nCfihtd OT thr 
iaiste-nl: of iwo houifs ailer the 
latest sw^Kt ^ the nansEntSE ion pnth. 
Also rleJiTa^TL was frr^uffery 
6iarJ jJntfliry with thr ■aperaling fre 
qufnry oF each brosdeast station liEanp 
maanlajcied tO within JO cycks per 
iecond of assigned irti^utnej and iKd 
vaiyinj^' perceptibly ovef short j>erLi,]ilK 
of time under all conditions e^f or>CT^' 
ikm. Dsflnin^ iifrerPHJMji<Psi af 
the m^jineers slated that [xtwer should 
be determined hy L^dtiaLa the prodnet 
of tFlP squaTe of the currpn Jt Uie 
prjmL of itipuL lo the ai^tniTLa My stem I 
and the tonl rrsistiiTKt at riiac point. 

Provision f-or che incliisicm ^^f i^e 
54t)LtK hund. taiiin^ the cntnl ckimnElij 
Lrt 107. wis also susrgestcd at die cem- 
lere+icc- The of dtii cJiiniiel Fov 
dear, reK^^nal nr Local purposes wi.|! 
Ire disE-u 5 H:r] at the Eorthenominf Th^id 
Nyrtli Aiiietkan Regional B^oaifcajL- 
mr ConfcTenee in CanaiU diacint 
Auffust. 

On THe &tYiprifipm*nt friwi* 

St-uuL]Fi£fi TV SEOTViK dcsigTrs, lep- 
(uTLtift 7 ^ electrostatk pietLire tubes, 
wilt iMici appear In many nwdr^l*- Clr 
tiaah* will have c&rh nE the i-f lEagei 
tuned the sjjnr fr^iguimey. To 
af.hifve broo^Llkind response de^nrTa- 
tLiyn il f-l" will he empkyed. "nir mat 
oE negfati^e Ewdltarh hit Wn fonuil 
^rry rfifectLvr sanCs ilJ hdtivior Is TtU- 
tfrsly ksi dependent on the ehanj^s 
LIS tube charaetEristii^iu 

Some oi the iceeivErs will feattire 
wknaom rectifiers in dofihkr pnd 
qTjadrtiplcf flysiemE. FLlarnnnfc wilt tw 
eonnccLcd up in Mrir?, ubTiailne rhe 
Twed for a fil^jrirnr transforn^r. The 
wily i-nxii tote convpDtwni thar will 
ajifiEsr ib many oF these inwlek will 
be the oidput tTansinTioer Lo i3w 
.i|>4!nkEr and filrer dkohe 

Thr (Hf IfflUeMt Cumtnmilmw 
The YE.'lBts's EWUlNEEliiJ^C llbE 

TRE PJational Coavcntiijn^ will Eeatur^ 
pa^eaenUtiun □( ovar 10D outstanding' 
papEf^ ou all pJuaes of hroidoaitinif, 
COrrrrner<:ia1 cnmmLaniiiaihHlJ- a.iad Ifl- 
duairidl fiketronks. Presented at thr 
Hotel ConnKfdnrE ubd Ghaaid Centtal 
PaliCH, Mardi 22nd to 7&tb, ibErie'll 


b? diatussUmi on f-m, navi^atLon aielSr 
iiNCEnu&i, BmpEificTM, circuit djcai^niK 
cube mannimtuT indesagit uid em- 
piTiifErir^, supcrrcjfeoemtJim, tnna- 
misiauElp UUCLcsr StlHticS, LOfrtpCrilttttfc 

and siiper&f>ntct, tELciisLon, nicasure- 
Enents, brCiadeairing and tcc-ording, 
prup^atioUH microwftvet and rEECilrCtS. 

Among" the brn piipEn will he one 
on Jin f-m detector tube with insinn 
ranmu;; Linili'liij acid 3 lng"lc-dTr:nit ^Lia■■ 
crrTninaEOr^-.bj^flbbhert AdIrT nf ZEaiilFi 

Fiv^ .pa^rs have been srheitul^d on 

iUpeiTrEenrraEmn, indudhty a -difiClIE-- 
3 loin of the lintu mode by Herbert A_ 
Glndtsman. Wfitwn Lahe-j tie- 

tEiT¥i] and IntriraE idiitactcciitki oi 
sepiratHy qucJirJwtf Mipcjffgenerative 
circtutF hy Sie-Hou Chang*. Witton 
La.hK. 

Ici a session on systernsn Dnndd E 
N^iT■g■&a5^dr G.H j will ^nRlyzc dfie im¬ 
portant siihlect -of leleetLve swfcband 
truTipiii^KHifii iltlA recaption. 

Ccmiptate dctaitf on thr pm^nm 
wilt appear In the Fehniary ijiU^. 

er Jr 

FiEKf^ SidETH. writsi ol" many Cok- 
uunroAruoHS papers, has submitted 
iJl mtCTCStlng bil oE ir-!?|rirraf;nl un Uie 
scigliHSi and Intornvati^m. 

He says: "'A ^ood ma^netr is -oltEci 
defined ps nne: who niay iicH. ba"ve 
rriTJEJcilferErl 4 !icry technical cktall wm- 
nectEtl with i\m wori^, bi^t whi* uan 
LOCBlC that I nEnriTULLiOn CfULCkLy V^hcii 
it bt TTeqnLlred. 

"ObtEously, it h ampassihlE Eur 
E^Efy-onc to be mtimiEEily a-cifoaitiletl 
with the nnilticufle of ionoi'attoftB sthI 
new iBcliTiiques whucli appear in iilL 
liliw.i uE cortiuiiiJiicatiOTtg. The uimm- 
talrt of Journals, bulletins, jreriodicals 
and new books whicfi crtJrW mariy 
desks g'ives niLio= testlmotiy to tlie 
ehorrrtlty of t}>“ task 

"'There k-, hnwrvEr, 4 IeVei by 
wldch chE cugincer can mo^’e thia 
nnL.K]iija.i]i nl inforioalic^L. Tl^at lever is 
sLutply a suitable Fillrni^ syitmii, a 
masEer indiex nf the lerhnlcd flita on 
hand- TlbE idea hifLay soiuhl rather 
ppjLlantic, tUE ttUie Ba^cd by 4 fflori 
reference Fynem ha^ a 4fis3bjr dud 
crntK vmIite tfiLit should appeal to the 
most piacticaF mRn." 

^nund adTice L—L, 'W^ 
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The Cincinnati Titnes^Siar 
Statien 



AhrTH 

AmUlu U 'W^rS-Fiid, ii^ Jur-K^btf ^Lup 
viik I eilA *1 r^iur Ei rMuALtd aUtf ■ 44^' Bkrv- 
Enn Irwmdcd b«#Hr pniriilnl 
ndiMkj pa*iif nl 12,* b«. ^vt^bif «hjbl <rt 
■ [ blit pEfrt^lmi [trnhd ■!■ irnnA 


blim 

A pI 4 hr tk—- J-n liumililEir ud iiiij- 

-^■4 ^niMpp^ni- 


WCTS-FM, Sister Station of S-Kw A-M WKRC, Now on 
the Air with a lOK9'Mc F-M Transmitter with an 
Effective Radiated Power of 12.6 Kw. 

by JOHN B. LEDBETTER 

EviCipaef 

WlIRGp WCTt^PR* 


F-m itrsTAiiATicthTB, pcslpontd and d-f- 

laytd ir TtlEUl> 5T™ twsuw rcrijn- 

Tcr.E.ior difficuhit^, partt and ntattifial 

dbnrtJij^K^^ Lind Lti matiy 

ibdiiatf its. tiave, ne^cFthelKS^ irrn!:a5rr| 
at 4 striliiifgf pact Frnm fi& st^tiuni 
un tV nir in January^ L947, f-111 hai 
^(FVr-b ybtjt nt ill 11 ^pEttb^ JHU 

t-in ataticrfH. Brt on tlw air, 

TulCy liccnsrd anij Uk rcninindcr Em 
tpift-im (jp^ralitin. Ttiere Irt Wti TtlO^e 
whrt luHV^ rELtLVfid C>Ht^lnK£]0l'l ptP- 

mlta. B?/ hotil condcLBofua] 
ai^i ac le^at arc lit ctic process nf 
fCqucstErig FCC appra^a]. When 
Uirxr htntioiix Lia^-e L^cn ^.iSikd Ehc 
I'Luiaibgf aheady ib opftraTioii, IIk rank^ 
of f-m bi^rtcBit-TTB will fuvc sw^MnS 

1® nearly I ^EkJ. 

Tk* WCT5/FM ^fmffnn 

After ttvr USltnl cnnKtructicin rliffintl- 
AeilI dell}'N in drliveiy nf ^uip- 

A1^L, Vft wCill on dl£ uif Oil Mac^k L/\ 

]y4:^, wiTli a 4-kw trnTifmittrr'" htiJ 
ati htLcnin pOwtr H.>f 6 2 kw uq 
On OL5oL-ier IS, io ffltt iit^^ 


frKqnmy (01,9 ltk- TltLs shafi was 
]rarir Elf FCC^a hifijJJucatEMi pliJi, Be- 
of LOWEdT and LransLifilEBion-ljiie 
anscallation pTobkmEi, it t^sb neerbsary 

I LI priditpt^nr Mse ^ dLinrT.M}Ct 9 Lin fiy- 

loti.' imEiiL a week aftet itio shiEt to out 

new frcqucjncy. 

Tfrfl Aminanv -lyifca 

"Fhc antcmia, located ofi an adjacent 
til]L (ofic lof rhe ht^hwt pcHcife in Cm- 
ciimatL), i^jmr ?&' :ilxi-vc the AtudLo- 
ETao&inLLttr L<m.ioti, was rnodcited atop 
a gfOLtnded cower,^ making r toiaL 
heighr nf 5li|rlit|y ov^r "Tliis ^n- 

Icnna., with. a. ^Avn n^f lligliily O^r 
ffMEt', iitcraaBcd ctie af^cciAvt radiaiion 
power Etom t2 to 

The ipirrfra iintenTT^ wi! jm EW" 
ifircc^hay tuTm+clr, TTiU idTnalhe, dc- 
iiET>ed and ^idrbStrnet^d bj Hltgb 
LaCtttiat, WKRC tr-ajismltter 
jtoerj had gipcn 4 gwd account of Itwlf 
dltrmg thif inCr.rbri peraiid. C-ea- 

liatCp dcvfilt>j>fiil by I^CrosBC^ ahowcd 
the inat-ching stubs to be 'hrnnglit m the 
lK<tPni af the- pnk jnifLsiJ Oif baing 




A Iw'l 

fl-iirnkmoid mm\ fikkp run |pom |h+ -InmiMutbp^ 
li lBe E«4 nl iBn klU, In ^icb Mtd Eti* 
trvnimKin IL^h. Tmuauiian line, ap iJ lih. 
Conduit vl rl^l ^rrlM pvivir H4irt 

■irlina ilHEaiui lalhbi nd rm I.HO-inbt 
PBMhpr l PiP ii >, 


t 4 COUHUHICAHDNS WOE JAHUJtPI,T 1H| 





















l1l£ top. ftii ihiW flll LUtfijflg 
adjusnniEJrtE sr^Mtld be inedf from llit 
gnkmdi. 

In our 

toncrivtrU: cojijKir lead:) LL was clucLded 
CO liuert Four *vfJwr CDupkrs in 
thfc lin^ w ptirniij TLinnanj^ irf the- Lbo 
Lhe IliEI ffiiiti Ihr tTunKmittET fic? 
tuw'fir Feu^ T<y ^Kftnit rbi^ Thicaljacifln 
[WQ apai;iaLI;y-rEKnfor-rcd -Ef^ct taUe-E 
wore I uri fjQrn Lhw! tTiuirmiCtcr fO the 

F^ip od hLI3 and Llti^ Fi-ajyinisfiLon 

Llt^e Jashed bo these: cablK-- 


rr-ff«xmJri-^r>J‘Evbirfl tuJUJn^ 

The transmiitor buLlding^ fiftusiiiff 
CDEapJote radao Fartlities^ wat idesi^-ued 
by Ocorjjo A. WilMii, chiCT on[fijiTOT 
e>I WKRC STid VVCTS. Latidacaping- 
tranilorhral thr EUtkr arte frcin a 
b^rrotn. dcEoJacr to a sieo 

bfiauty. 

Duo to delays h rccclipijii- Lu^ubtiiyE 
ai]il oUiET matriiala 1lvf &tudto haj noc 
boon comjiJEieJ. ]t was Felt tha^ 
gr-catcr jiublk ^eiviLE w^ld hr st- 
taJntid: 4 cilcns ex- 

petided bowarej fi^ttinf tbfi a^aiJoH 
the air with Sts power ^jrfp then attond- 
anff to Ktndio arid ahop msilfirf: snon 

ui- maurEalx xTrived- 

]n tho aLt^ncryaoEE-'s Ixmth wbirh 
jrresrntijp o^cupka part ol iha rfitulai 
aludio sf^acE ^rf nn ATinminct/'d tloek, 
JTiDJlitor ajiealcer and rniCPOpIlOIK,^* A 
ihiiO-waci Fieiaai both ]J>Jcfd Just below 
tye Icfcl la used lOr Mil 
i-l^lid. 

CD4^r4j AvfiEH 

riic DdEilr^l inom as equipped with 
Own tuTivtJlblear’ oamsolettfl/ 411 audt- 
ijor and crxiinitoi eut epEnker,,^ i Nava? 
ObairfYAtiary sp^if-MOiHid clock, and a 
iwond iipfiaJ«:i' tor air ouc. En the 
oorrsolottOfc Uir J iltkJ. 2 siositkns are 
uxrd tor inacTOpkiorni chuumriF; ^\- 
ci*ns ^ and 4 art nOTFnaUed fO the fvra 
tutnesbl-ee hat may bo pitched out to 
pOEltlOfli af sn dcsinMl. 
ThE icjfialar aeionuatosra' i^t ihE ^ nnd 
^ pofiacaons havr hren rtinovcd and 
spoeial uiktiuacore" mstal-l^^, 

With those? aiew Alttinu^itors, tho 
audetinn arnplifict* as attLoanaticaLly 

fC-^H-rirrircif 56J 


”HCA 

-fiCA BF-J*. 
=BliauJC.i^. 

■Pu^tt bv Fprrt CMwririE Ca, 

i^BCA r?.n. 

-BCA i(yOa. 

-atA tri-Hi. 

■AJUTt-Iiiuliu M. 

n>f.-ni RC-rb-J. 


OlEii/iruiiU 



Fj«t w\mw □£ lhL Wera-FM buiHlAW «hlA ll llFi-uiJ 

ObK. 


nn ■ b'liM tiilb hi 19^1 


A'fBquK 



Ul Tf ^ ll' T 2J 


AlKLVf 

F¥#iir p\mfi 4i ikt ^4 lEUIon v\ eI^ Timww Star. Spic 

HUdIo: I PI ft* JnHuur'i |eJ q^i.tr vcIHibUhl lil -III -edvIedI rum|, I* 

Lm-irlAblE*^ Ul-I I—WBJ^fMEjpn M" ^hinul udi E^raivriHr JHli, "hilh *^vm^ tJMDfBiilar 

■ nl euriki PflvSrvinri diijmi, 4bc.; porlvHr t#4tfim>ffeDr4 *1^4; ^—uiddua and tUUlEW 

##elnC in—.iiEJSDd HTfliLcT ita- air fcUeiii^i ?—NiTiJ Oll|"""™innf ^plii 

irr EI-ridlPTlblH^ f^ 0 [» ij/a ft I*" ipb-M-piEt lEtnfii nhirteili IJ hllni uffd Ifr munai IdIki, 

I'lrdHbkli pnrdrivB isuixhliH, ■LlKnatar^ ^pmnAarw lad ^ePHEOEIi ind Mlai uud lar wart 
inaiEutiH- tr±« ni InUnhMrli pmsr TeilHmU. Ht,: —p*wipr lupply far cW*a 4 EE 1 _« I if— 

niuLpaiiME r** *f\^ EIMWW PiiT ^A India- aqiEFiuiLt^ ft -lUilt rtck i pf^swIcJ 

LHhhmlu^r IIIV^blT HKich cmiiti □■ Lhc fOoeiT-Mdpt} Bt^birvt eri caolEnl unit, «cilfaEarr.ifi[>dlllC*f 
ind li-KpsinsK^EiiDlEnl obiL Uii dOUblte-drVv^l 4Pd 4i^P™pL-inn- unit; JT— ^I*li1e EE« «ijlpcr>ant 


dEJIic w^ieIi Trail 
dipftnmni nnd r 


i- i^be bPltpr. 


IdOi, iu|.i^irth, CPSO. 1* tMHtl. UJ 3i 1tin pci^EU 
HSnry. lllfl ll W dpal lPl^d hi|i-fidi:lilrK nli.Thu± ULJ JJ, Wj 

*ri nenrd Did li'MUMPElun AMI- At I; iHh prcjrui HTL-PKbjiVp diih. IJ. Ipi:j 
^e hi¥a 40 iquipppd rvprkhanEh Inr cuMH-nllon HPtk end cniE4itP£Y TfPIB-r^ 'FUajiliHH HDi Iihe 
llrfcliiJlHI M* Vpraid tm ruKi reitli 0-4 ilrMiL »P4 nvin ^h-tie u ii; rafri^nllil 

ETT cinditiKT II El fl ond m^h rpjEpp Br* iJ If. Tku BCEliia (wf il iht MretEfl. 



Hii^l 

TfaniiklB BD± a araii LE tIuJ Id ibe IClElO*. 
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International Broadcast H'F Transmitter 
With Continuously Tunable Plate System 


Tuned Circuit of Final Stage of 2.85 to 22.5-Mc Trans- 
tnitter Is Continuously Tunable from Front Panel. Power 

^'Kw, Carrier, for Telegraph Service and 
15-KWf Carrier^ for Phone. 


by DAVID A, MILLER 

Aulrtarri miM iPicir>w 
H. Anwrirn JUt 


RaEE of TUhjp-ci, CitiE. iaI tht im^E Jcn- 
du-ig^ iiAfiildjefalLiQnx, i-t h pir- 
Itculirlj vital factcn- in hijti-pomr h-f 
^wfe-raji^c Iransrsutier wjiEtrtaclJocij 
where a ininimuim of comlfd^ and Bfvi- 
\>\\ily of Dperition are ectremd)- ad- 

W]cEi rJiif lyiK oC ffmjnf flfccibLIScy 
aft ft ibLUrr^ eonaidE^fttiTTTij itie Z0-bw 
li-f IraaBcrtlltetf, shown an Figure ]h was 
dcv^lOfed, mtfe lA pjftt-c dreuLt wkidi in 
t^QuLLrinaLaly nuiuLRc Ikht* ft-cmt 
panH ovef a 2^ tii^b 

TIk plftLe iuniTij circajl is ^ intCE- 
rtl MseinbJy oQtnpoB^d of Ibe mhe 

walAT jflekot, lmiln|r Lui: 3 nff ca- 


pax:LTor, CimiilLn^ coil, b^ftftSk^ 

and TttniTflitijin^ C5p^i^itcl^t 

h*wrr>j|jnpi?f1vf C be id I 

CoujJinif, shown fixed in Fip.ira- 2, 
lit the poWftJ-iJnpliiicT grid ltuI, cftii 
Ik vfttied at the ejtcjtirr Ariil tfy a con- 
troL located tm the fTcoi panel- Both 
Tixied nrrf grkl htas ars tinplgjedr 
Tht ip-id tajiik. LaJanred wilh retpect 
to et^diui in ord&r to obt^iin the tieu- 
Inaljziiig vndtaff^ ii Lisntrl hr varjiog 
^hc indactaiire, The vai-labte indus'- 
Eoci and capadlQfi ivi Eheantotiii^ tnn<. 
ins dituit itaed to tsilacict 
Hiid iraptdajKc-Tnnteh the o<f the 

tmnFmitter ^ th^ A pi-^rr- 

CiON ]Ja.te soppLji ilter U used. 

The plate 14141171^ ca^dtnr varies 
Ernm td i 71 & rnmfd, the platt Inning 
iTsdudance from 32 to h.J jibL th? 


loaded Q of the circuit fr-pm 30 to j^O- 

TNi lndwefiftEti 

Hie pliJLe-EiiiilTLg coil, which k 
WAtcr coolfed, is eomfwaed naf ten atid 
u[iE->gLiattr4' tirma copper tuhrog. 

Of the total turnBi elghE aiicE onc-quar- 
tti roTiH are s-paced V/s" hctvHo^; ocn- 
Eclt% one l^n-ri h IH" apart 

c*e t4i±p 2^^ ftpirt Tile ^Icoely 

B-peoed turiuk are Located aE Hie bottom 
el eIlc coil and the apactag mcrcaHB 
t^twflrdi the tep The hdet and ™tLrt 

imlcKrtfi iiiak? watcttlifbE oainLeCliuO^ 

and also inake ic caa^ 10 remove tltia 

cf¥i| Eor dctinirgj rni^ira or 

rmiiOL 

The eutpLit coupling coal, with an 
iiwtiic|;i,ncc oE 1 ph, i* eompoHd of two 
lurciH- of tbn^ .BitiE Enting. Thifi- CC 1 II 
requires no cooling OEtier than Lbu 
forced air Lt»d te> venthate die euEirc 
ppwicr funpltfier frame yorh ptare- 

iLsninpi' Olid] RitA a^utpnt-cnupl ing fx»] 

are ailvcf plat«d- 

Hdw thcae ™3 b arc coupted^ inTi- 
ported and Se^lpted from each oltwr lb 
jIlOwU In Fegureg J, A ftTid 5. Tliia as‘ 
Efmhly jw^Ecntcd qiiiEe a few problems. 
The KEippori the ccila had (d be 
riiiiLd, [imi capable ctf holding ita 

apaeJ]^ lUi^r ill dpefadrig condlttoiti. 
iTie proper ciperati-on ol the atiartinf 
v'tiricr r(Miipirfd thftf <he plate indue- 
lince be cejiternd. very aceuritely- 
Since fwak vrfrage of ahuMrt 40,000 
vTittfl wmdd be eoc^.KantEred in epera- 
tlon, sE was Qeeea^ry h tht dnJEpi to 
prevent carxina^ dielcctrk bieafedown, 
iSHfid voSeb^ arc-Dvers Eha aar- 

fie$ of the insidutpcinr 

Per ifUiilataOTi wc i^d^f^rfcd 
bonded mica, which is sErong, iriiiehin- 
ablcj aEid hat exeeltent jnsulalLin cEiar- 
aetcrbtk?. Tt? iohievc rigidity uid 
fixed apa-eing t»€twe^in turns fuuT 
grtwved bars iver^ dudu up to hold tlie 
plaE^l 4 nii 4 ig soil hctweeis them, These 
tdrs are ailpporced fnur niicnic barn 
tEiat are sccurdy .fastened to die IfiLme 
■t liOllt ends- The mitpift-COUpliaig KriS 
Is mniJHted upoo thiii 4Kf baiFE and. 
irith the tuning ed] and Its nuppmts,. 
toeins 1 st* coHcenu-ie qflifiders- The 

'J H. B^IL oKdtf BfrJIL 


FijHn 1 

rioublE lui ZT!S>.i^ liiinimilLir. 
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It OICFC* 


-H V ilil 




apB^ bti-rnttn llie ooik ii twicj in^bcs 
and LI ccjLtrDiJed kf tti? s^iaters placed 
iKLw'ftai the twL^ secs o^ tuppnrLi- 
Evfiyy Mftjpn ciS tliii asaembly 
DdjuBted tci rtMHpenaatt fcT ^ny 
enr-rs in due <P nnrntaL ptDdu^^ 

6at\ ideracicct. BcLiu^a o^ thk fc^- 
iitit, precSstrai setEiLigB can lie al- 
t^iued witli U>w cci&T pari?- Tu [acili- 
taie f-apLftcciTwnt, r^’riy gf]aB€-bonded 
irtLta pan bp-i uri identifying: letttr iriJ 
TIvmh^T etvgravCLi jpOFI 3E. 


FililEH 7 

S^hHKiH d ttk nMwr PPpLiiiir. Tic Crid 
cuiJ li llnL t# ih* 

AlEtM^A cnaplial it HIM d Uir p-i. |rid 

nJ id EB t* -kBrlfi d- tbe HuiDEf * 

InPHsL □□ ilP hwu HhU 


Vd>lLi^ fijc-oven n-ciOKs Efie anr- 
\^jti ^f the intiilia-tiDhp codniii^ly called 
jkTCHinciit] fliaLiy conatryctkifn 

prnldEms. A consenrahve 
fneJ^p* nf o.DOO volts jM-p ifieh waa 
add0ed in [Irsipi to permit. opcTafinn 
in tcFTkaeonditinriE wlw^rc the arabbenc 


hpcnLdlt^ rnlftit be 9S%- The grotimfd 
g5a-t&-bomied mki bafs- fulfill ps- 
quErement by iiwreaBann tb« aurfaicc 
dktance between adjitent turna, be¬ 
tween coDs and berwoeu aLiher eoi] and 
tfu Erame. 

Wahar Jacifc-P 

The water jacket irut iti gflass- 
betided mka siEppra-ii fit ori Lop cf tJve 
frame tlinr houaea die plnte tirojit as- 


FruiP pit»t ^1 lA# rtpiP-tim-int t^lHm. 


Fievni * 

n«tc- v|riv d Ihfe -diti EuniHB BJiSltin- TMldiKlmUy., iri bflLh. inil« 
vIbipi eIk ■^dpMiiE Jl Ibotnn ihLjnrfi^d, wlft Ihi. plmlr 

cuil ibnEBa bf 
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Tfhr frrlJpT^ ^J9pat\fwF 

The variaWc platc-tuninij tapacitor 

tho^n i]L Ft.5Lrf« Jr 4 BFWl !&h snd the 

pliatf^ t^ninf- 4 :l^l 1 form Eht pLs^ tank 
cSreuLL. The aiafor OJiJwnbly, 
in Faif'j]** 9r L§ cofiip&aed &f aotif pLa1e& 
In j tilvcT p^tcJ hr:ii^ itup- 

j\art tixJL. TTi* tilamjrt aiflk^ the ad- 
jusinwnt of Ihc p^Btes c^r tlwir KLiscryaJ 
a Biitiji-Jfi mattfij Each pkata is wm- 
pn$^d Lwu 33JU11 aLuniinuici dlski 
placed hoct tn bsHck willi nhnniruni 
ap-acKta LtLweeai thtcis. TTic whole a^- 
■^fmhly Li b.sLene^l tk iJk waE.rf jiilluil. 


ac Lbe cop and to a LorLsontal 

E'LNa-bnQdE'd miLR tra.T at the: hol-tOcil 

'fJie r^Jtpr ^iKfinlily has thic^ U].-^:ntica5 
fJittia [aE4.4^ocd ifi i-ht; nroe inaiitier 
"L"has assrinbly is ToiaBcd by » 
rlfilTtf Fa^t£Oi±il t£ a BtLv4fr-}JatEc|. ht^a^ 
[CiTn^iHMcrl ^ 2ti-) 
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TV Lens Considerations 
For Image Orthicon Cameras 


The cyjoicE ar to bK itiwl with 

E tv cqmert invoti™ factors whitK art 
of UitentFt tO lT]V£raJ ly]WE. of WOd-kiti 
ifi the fi£[d gf tdoTE&ioiL Thr carrHcra 

tWirrtCT \3r itiEcr^stcd must 

tbc kvd d[ Ll^mninjlioti on ttir 
penaltivE )>ortiar of ^‘\a^ plcktdp ttibc^ 
tht nKtauiy moiicin of ih« rela. 

Kn the tuba for f^cvKJinng' ptirpowa, 
Biui ific mapiificaiiort in terma 

of fhl: r€SOl«tioil of die ijatrm. Thf 

Pfoduner Ee c<aKemiHl wi(h Ebr jm^u- 
l*f IkW of viatv H i^iviCT! 3«ia tcooi 
a (hirtecular optrAiJfi^ poflaBion; such 
mformatSfin bc-ing riKcaatLry tn pJaq an 
adequate c^cta^ic of die cveiiL tiJ bt 
Iclcrfrnf tlw TCiattcr natunLlly 

il of icrt|,OTtWKe to Ujc EeJeviK^inp eaTil.- 
wamaji ^ho iKudi to emtiIubii: the lort 
BOrnE fneJon im. adJLtLfyrt to ludg'iiig 
the d^Tpt1^ oE field. aEloiivablr m b. etphi 
aficiE. 

In fieiktrai| t-ho choice of iivr 

■□ [jnaijt opthinwL Htmera ia verj jjsu- 
ibir to that uaad fotr ^it^ndarri :3S-crrai 
motion pkEore cameras." A Litije 
rewBreel ^.m\^ hai tised an asEotimedit 
of ¥ijc leusch, raj^i^abii: from !■" to 
focil IcnEth. Howover, the dicef utLU 
hy »^a4 JFpuremtlf EfLiTMid fro™ a I" 
lens itied For vvidp 3.n|f]c- shots^ a 2^ al3- 
piupose lena, a ^ Eeinj-teiiiphutsj, and 
a 12" ijinrcs tfJrphotoi the ]aLEW exvq 
providlji^ ahcTtaiKJd maun ificatMMi with 
Bi STTTallcr Sdd of view- The phnito- 
strjadve Eurfacc of d« Lraa^a orfchctLfn 
Ie fougtdj only fn^Tii thf front flir- 
f^e of the tube^ «o that it Ls pcb^Kihle tn 
UM LsetpiioiiiiJly ghort focflE teoflh 
knaas for wi6t -iitsle eove^i^, 

Expcrkvioc at out ]abt has ifunv^n 
that ubibI compiEEDCtiE: for field optr^ 
latJon^ coosiEta of a lenx (ap- 

pfOKUtiateljr 2") for pmrvB] purpoit- 
aud furly- wEdie ^gle oovet.!^ ; a 
TTimi tens (apprarinnatcEy fOT 

s^mi-tctcphoto coverag^e; and a 2Cr- 
letu fo/ nal-TPW aoEl? -COrerB^C VTlth 
^17 kTHf raagnifTcatbri oE ihe jcen^ 

The ttiizLEE Dt-tbicnn pic-tciip tube 
^^ers a variai^ of LelevEiion piekupa 
ijnee it rwTldy iccommodat-ea antli a 
“wide variety of Iwscj. ]\y eoitnaal, 
thr icoiioacopc can never b? used ^hh 


uxUiODmcdd kiib !■ EuJbik Ettir 
l-rpr II ^«l4 -vhh du- tuoi^n- 


br LEONARD MAUTNER 

iibruAn-p RiAqufHiHrinK imE 

TruMiHfr Slvboui 

■, OuH^hI LDkMrlArw^, Intr 


I™ than QJi approximately 5^ to 6" 
Focal Ictigilh of ita cofistriK- 

tion; conaeLrueiii-]y, jis- (;o‘ver- 

affe liaa always been luorei reatricted 
I3i3n ihat required by producers. In 
a^lilnn, flE cotir&c, the high seniliMity 
oE the image ortluqnn iKsrmks Trlathr-eEj 
^inalirr apertures Eu be uaed ^vetb the 
lenses, sn that lbr depth of held givea 


■SutnrFPiirir of Tdmi 
■U#td Jri- r^fier 

Ef. » PbntLntfinLc UlLuimBtkm cn 
Itimeiis/foM' 

L ™ Scene liiruin^fty Ul lumcrw/ 

iaof^ 

r=Ovarfll] LrsosmiKloii faelor 
lens 

i = I/- nunithjr of lern 
F = FncaJ IcRjlh of Irn-g 
^ = Anq^E b?1ivet±fi njjlkal axh 
and oH-RxiR fay 
p = 'Ra^'liiii nE pupiL 

rf=DLiincttr oE tmtaticc pupil 
- 2 e 

^ PliysicaJ dumeter el LcilSi 

^ HoriMflitfl] HQpitflr f^rld qE 
vLtw 

^ = Vefi^L Rr^ioitiir held gE 
view 

X^WMUl oE nKTive pjirtkin fit 
pTintacaEtiDdE 

■=■ Hiiiijht eJ aeiiYe poedon -of 
photoc^rhndf^ 

pi ^ Dja1a.ni:-E Enjm nAjpeCt ti> leOi- 
Inr i:!$LiC!1nni fo^ 
fk = MioliTivni r[ii.tajir.f: froni. nbi- 
i«ct t^ kns iortol^^lf locus 
Msjilniuih disifljicfl frwt flh- 
ptcE ifirti loL tolerable 
J ±± Dumrter nE lula-sblc dtek 
of confa^loa 

// ^ Hypcrfrxsil iJ»U.Tice 
5 = Object to fir.5l prin¬ 

cipal pkmi 

S" = lltHEt distRim lO wcorui 

priJicLpzJ pbuE 

n ■*= friuilttpk dJ F Efif nbicct dla- 
tflr^e 

k ^ Uultmte of /:/ tor obk^t dis- 
tarx^ 

J7 = Rj^hilv ^itaiiLc nE tciu 


ErcmenJoin; HcKibihcy of covera^ fot 
the OBmeFaman. 


Ifl-iJs etoiEf^ ftr^itoi 


In drCerm irtuL^ du Jqli- ctinipe, ^a.^ic 
opiJeal priimcptos musE, oF eoiirsK, Ik 
cQn^^idered. To raciliuie tkli analysLg, 
the frtJJowiq^ ba&ic de^J^i equatioics' 
roialijiuE LhKsc brtnrg .ire offered. 

(A) Fpr ihumEnation on the phnto' 
cathode vni 

I.T 

Fp. =- 

4/= 

Where ! E„ = photocarhod? lllnULin^^ 
lion Lu JunTcni^sq boL 
L — ijCair. hmiino^Lty rn 
lumens per sq focFt 
T ^ tranEmis&Eon Eaetot ui 
Erru 

i = i/- iTifrnWr of kns 
Cl — aJlglt betWCtm npl-ir^l 
axis and off-SKls far 

(B) TTie rtULTiher of a lejis is dc- 

firiod tu M^. 

F P 



Where ^ F = Ec-cul Ituffth 

^ ~ r-adiuB of ecilreneE pnpil 
d =: diamctCT of entrance 
pnpIL 

TIm cntnejioe puj^d is thr image o-l 
the B^toi^L limiting atop (aperture) nf 
the Iejis sjskm hy alF the omn- 

pmmt IrrtwB prec&lbtg rl Fn 
pim^iriiic, a rhe iris is wide open (mini- 
inbiEL i/- nipnbcT) then the value oE J 

la oFtEll a.pprCiTimjjcly ciinnl to the 
diameter of the lens iisdi". For 
cas* 

f 

<J1 

£? 

Whrre: £? = Jem dimeter 
■ind P = loefiJ length. Ol Iesli 

(X") The boriiojiul field oE vkw pt 
infiTtity focua can be Found from 
rtloilan 

X 

^fc^Jtan"'-—- f-f> 

2F 


*1^*K CpT^^iiti aivtn be- acitJilT EndwJ 
^ Sll l7bci -wf MKikop 11^X1. 


% 
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WSicfc- ^ = horiioDw! irg^ilasr fisld 

X = width ot pligi^icathodc 
/f - FocflL IcPFttti liE kns. 


If the vflrtic?^ ItfiLd dE vat-w i& dc- 
lircdf tlir>wld. 
height Hit tlie plwt<xach£idc. 

(;?> Deptli nF fUilit tlic -rai-aiiOTt 
m ^^jeec iiAtacirt wiSliLTi whkil ftde- 
4 [ialjt fwns isi olrtftinfid, cht ranififa 
tifina iMUMd Enr a eL«ii dirtk4uL-e- 
Et rtJl be d^fantd in twn 

(J) Aft a rie-JT Ear -varLiitDCrn 

ibout tl« Oftaminn object dfti^iTK^p 

Afl ■& Twar ind fai d-ist^nL-^ riKa*- 
ui-ed fiom tlK t^icifiia kn*. 

For Ehi^ eafie, the LjtEri dfifinitici-n 
will tw u«i! bco^uftc Lt in «■&£- 

-p/bat simpler ■miithrtfiBtic?- Th^ equa" 
tioffi CBn Ik written as 

If ffc ^ optimicm ^tj-etc disUnce 
Theil the near tlis^jincc is 

Fd 





f- 

Antl p,. I tie far HktatvcK is 

pd 


(5) 


- w 

Fd 
^ -1 

i*- 

Where: F = foe*! knR^b ui Joiis 

rf iz d iftP^rter of en^nce r°P'' 
4>f Iciu 

S — dLafncter i>f rtrtk oE ton* 
fuftimi 


Far lekvasion wnric. ^ iiseluL 
etfi^ of iFe earcle of conlmiucL luu 
lietn tfttirtiated. as- of Oit tiei^hi 

tpf the pkEure: this, g-ivn a value of t 
Eni the standard < :3 aspect ratk cd 

a- <T) 

26? 

Whefi : X — wajth nJ Vt^Elk 
Tfitia eqiuticHii (d) aJKf liecotnc 
267 


X 

Pt.^'- 

i6?Fd 

-+ 1 

p. X 

WFd 

^■1 ■=- 

267 FdT 
-3 

But tfotfi Huntion 

F 1 ^4 
— ^---cat — 

X 2 2 




m 




NiiFTicric^l lud ti oi^ Fac tot's Ifivolvijd Ihi tKc ChBlco 
of Lenses, Pirtkylarly for tfie Image Orthicoft Camera. 
Graphical Intcrpretahon of Equations Offered to 
facilitate Pickup Applications in Field and Studio 
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Fiiawm^ 

v4Fiii| irF Ofadi^ -dimni* ff = nf. iFhirfe n zkt 
Ihitihi III hqi BqpIviliM U 4it1iRDi_ 


nnhn- ill 


r^lil 


IitifTtiRE thb in Equatiatis ;ind 
C^)i ha¥f 

iiSJcot — 

2 

- {//) 

-^+S 


IJ^dlcOL — 

2 

-. rf-^) 

d wt 

2 

- — 

P- 

Is’ wg- \tl PS, by foditiang- The cajn* 
Krft at Lllfisflily, tljTrt bK4Hnfes 


= ^r 

z 

’fills- cbEitaj’-»ci^ ap dciiiir^ by*- 

l^c^E^cft| dbtillCflH H. Tilt viEuta of pi 
:irtiJ |3., In trnni qE H^ afi* 

ii 

Pn - tm 

/f 

-+L 

Pr- - (iJ) 

/f 

-I 

P- 


ThuSp if the CS-cntia is tgi^yKccJ n 

iJiHtanct H, Alb fPCHU H/2 t* 

afa fo^n^Ed iK\ ttir m-f^k witHin -p 
L'jfcle- uf cciniuaicni dJ ^LSinEt^ of 
i.-^fH) ni Jieifht. Li Flguf^ 4 

we liav-e a nS fi v^rsaw- rer 

i^^rioua vaEuea of jUi- A|w>, wltcn the 
Ims is t^KUHd For a daatajKt H/k_ 
^ IS Rny constantr cticn ttie nt- 
gioii oE ifflfid ieci£& cjolcnda Erora 
fi/i,k + 1> to >//{*- Jj 

^£> Th^ rflckinj^ diaiaifp^e f*f ^ 
Icdi 4::an lir cjJEu:1a.ted (rurn ttl4 r-cjua- 
ri-oui 


t ] ] 

J ^1' F 




WfeiKrtir “"d are tfic diEtnmies 
okj-ect ECi ftri,t jj^indzcid plnp^ pnd tKirn 
second JK^inciJ^a3 plapc to fe3u= idtag« 
jibnc respectively. If ivc LeC the object 
diiLanCi, be d^ia.1 (d- a P, when? h it 
aD>’ numher, ititn 



cn 


d 

lh» bvrrrpnJ di.Hrut ■'(..ui dh. *1 CDlri.u ngil 1,^ j ,i„n btwTwanrml 

*•4 mcIe. iCMTr*(p ;tjfr). 



1l is oEleji nseful tu ennshter imly thr' 

yHTiatian Irom F, i!hfi ImE Etcigtii- 

Then we 

F 

^-:-V'-Fb±- tM) 

fl -* 3 


Tfrf JfJI CflMcflj 

{A} R£q\Lir4fit LiPfWrtPJiffy; 

Thri aiisiLti^rity thp c^ioosi is a^Li 
that ^OuL .L Li]ni4in/Sniit' htjibEL^hl 

luminnsEty cji tlif PriciS^ie ^i'vq:^ -E nli- 

ernampETes^ oi s i^Jial dntlMt. The rtiltiB- 
mum IwiSE. as ,2 micrciHmpc-TC, tbijB 3 
2S-A plifnaJ-r^oisfl raEio a. a™.iSalilE Rt 
1jiis JeyeL nl photocftthodc iitiami’iia- 
bnn. 

UflaJi^ erjyati™ (l> Frodi die bask 
<fcgign data, a pldt ni secne lumiifioaky 
vcT3ais i/rr- ean be marde^ Figpire L. It 
is ns9LiDt<Ai IjEG-e ihur ft cdnservati^d 
triwismissiwi factm" lot normal lenses 
SB and ilut Lhc alFumlnB-tiCiQ tvlll b« 
CC^Jehu^^ rt-H 


K 


■ff 
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WllAT Ej™ of men aic the 1400 scientia-ts ntctl Cclgine^rs of Hell Tcle- 
|»honc LabaraLCnieiE? 

Men t>f Tnaiij- typCSn MJrkillg ill diffcTcnh ficldi uf reseaiubi. mHy 

ii^inLiiliute to eac^^ ilevetopment. 

But all have tertain C:harilCteriatic& in t^unmon: Goad mindi as a 
Foundation, tn^inj' years of learning in the fnndaincnfcaJs vi theef science 
and the mcthocti nf re^cjmln. and a co-opciativc aLtitntlii —* fOC without 
co-opciattun of mdividuals these pcOduCfcs of research COuld oe^^er be 
proftuced- 

Abrive all c!sc. however, they have '"the spnet to Hldvtmtarf, the wJt 
to iiuestionH ufid the wi-sdom to accept md use." 

That kind of meo can projJece the finest lelephcmc equipment m the 
world — ;ind have done 50, 


BEll TEli^HOHE tAaOllAfORIES 

£X^dn«irv4 AU& I^EWPJrv^. DtVrtrNEF ahC COmr.MdEe TMMt>yF*4trU^ AHD ECQNOMrCI tH 













































VWOA UFT UEUBEh pDppth; uU 

{<trcd ^kE an cAtbn^ii^'qtic CEpOTl -Dj^ 
ibc Eui'urt of tiElcvixkin, dcjfjng bib 
ajijiM addrcsi bcfops Uat T^Lcvigion 
BKfldLaKtcr'i Asaoci&tiQfl. tii wliicli 
ha ja fireatr. 

He Tflpartsd that rv ib 

ac an almoot atigufCELTSt 
Tj-v;vFjniHEi' 

He pointed out tliat JCtOIrdm^ to the 
EEOCiktly-rtkwd FCC lUifiuaJ i-Efmrt 
there ace IS tiatinrg on the sir_ with 
coDBEriid.ioii permits i$^ed and -^-3 
appliarioDa itiQ pcMh^ic- 

"JuBt a ytatf afcO," fic ^dr '1 
lAaced that abc filatinns were ojheral- 
Lnfp about 45 eoiaiirtjEEjnn pTFEiiilA had 
ETarrted ahd 2^ applic^tinniB were 
llill pendiOK Hnrce, the mrmhEr ck 
optratuiif has ncacty Ifebled 

durmg- Hie jvoj- (eeven] Mt^ticina are 

alHZrui Ifl hcgfir operaiJonB}, tIsE nun- 
ber cii fipplL^iuiic fpj BtEtiion^ hai 
□rjrly dc^Uod aitij in^y rr^fit ecii> 
bCjrtEtMTn permhi wer« hjiiid«t out to 
IKitential brude^Bt^. 

**On: the ftctiivifxg end nS lekvt&ioti, 
the ia rot only nnr oJ [cverEtla 

letivaty, by coraparLiun with L^b 
seerui a.lniDrt oux of 

"Ob Jaiiitijy 1, ]?47p a total ot 
jKiatwap CEi!eiverB fiad hath 
iriiBoiaciHrcd bjwI dtEtrLbaited. This 
repr(iriit*3 the total output zmon^ 
RMA-affiEiHlfll maiiutacturen for nh 
Qf l^d. 

”Thr pirtirre tm \947 was tnt^lfy 
dEffeefic. PrrKirtti-on of -lets nuuthty 
leaped bfOBh a mild 5,4iMt m Janoarj^ 
IB elo&E Id .25jOiW ir October^ , 
To^rI -Dutput fw 3W7 was close to 
2t».0fW. 

frupBcrx fer 

“It wotdd appear that celEvls^nn i^ 
moviRg- into Otic of its ^caEcit ytacs. 
With FKeF^er p^-oiifiiictton fwt^ptRg- 
erer qpward E wkb tele^L^5i^m stitinns 
liBblnii^ irp EiviETTwhe™ | i^ilh aKIWOrlL 
laeDjEJn beeontiiLc crtorr nud more 



■YT¥f>A Lfv niBmhfr J, H, r«ppe<h nieiHi hi* 

-BMiMtt *□ lb* jwr'* fwuipM^t ill qiAiVHiink 
iHhin v\ nUr EBA^ pI frajet ho ii- 

JKP l< bIi^ 4ti4r «vln4+r m 4 -kki- 

t^epfldCriE III was. 


nvaikhJer 1^"*^ ghoiltd he a b:i1tllur year 
foF tv in every way- 

Cvrr¥vpp^-lvn TBJEEBxfj 

'''A tireUfiErdnug ^inmlanl to the ao- 
ocpCance oE the tv induxcry will be ch^ 
wveraETt which iHleviiiLiri will aucord 
the REimbUcnn a™i Dfflmr»crarlt 'Na- 
ttonJ CnpTCTiticuis ir PhiladetphiD 
llEl£t bBtlnriET. Jt ex m? XECxct that the 
^^ailahilttY uE tetovt^lon network Ea^ 
cklltieb alopg Ihe easier^ ^aboanl Fiad 
miKh to do wkh the Etioka of Phik' 
dtlphia over othet sections al Sh* 
V- S. Eor both ronvciitLora.'" 

rr^frBmjnJnp 

Dexcuxsehe pre^raininiTijf. said 

d^at it tiax -ojld in cnriAtaOtLy 'b«CDii-iir^ 
better. 

"Ef Ihe nth decree ot perEcriion ia 
SEdLI laukiihff in Mmc prRCJitAtiona, h 
sI'iubIeI Ek FfiErarmliE^rriE that rattie; rn^j- 
tion pictures and the llh^aLce pawd 
iliTxuigh Turiors of ^owiji.5f 

JjainS bcI^H-r big'll acw:oladr-G ivere W_- 
cordett the various and surulry pv^- 
pvtiuJsjqti. The liftbcE oE medLocTity 
whidk SBUie erlilcJk fiavE b«rn preme 


to attA^h to all tctovjs iOn pTctgrainub]n^ 
i« nertpcnly unfair to ihoae Lucfivldualj. 
ifrfto, to dato^ have <Ione ar admirabk 
job wL-th nnty a mi-nimiiin oE Etinds 
and u paucky of Eacilkias. Telcvhdon 
pf^ignjunttri^: wtllr oi tonraE, gcow 
mKh better; it cerlaEnEy h greatly 
improved over pfcvioui veayi. 

TV Bndl WKmmmm\ct 

"OuTj Lfc Ait LttihixEry th^ i^Tgws 
day hy cfay. Whenever t new -Ecatinn 
opena in an area itot prevncly aer- 
k also opeot the jfoorffay to 
gteater pto^rSty lor mnity other wi- 
terpfia£i reEatcd to lelcTtiton. 

'^etoviaierb hex bvctiighc to viewcrx 
Hie grcA^eit aporti and ne^ evecita of 
tlte day; Lt haa taken mLIEbons of peo¬ 
ple rifflvt into the White ttcuise where 

tiscy halve l>ern S^atEd TwiKt ta the 
Fie?aidenL of die Untced States as lu 
addrcaaed Ihem and otbeta in the na¬ 
tion- Tfllevieton se the cnminnn 

ijcriinnii niit-nr. Rcelnp is bsLirvliil! and 
liav]n|;r faacli hi gur Fgllnw inaTt ax dtf- 
mOrrary in RCtion,"" 

VWOJ Ammviii M*wHn^ 

Tee ANtfUAL MTITICfC of t3« VnteriUi 
Wireless Opevatoya Aasociation was 
hrld in the Mitrine: Koom of thr Firc- 
ptacie Iti-ri, New York City, Jajiuajy IS. 

BalLots For the ekctioii -^E 
and directoiB Sn^ were ccHuifed. 
W. J, M'cGoiiifi'le wa.x fertoctofl |?T^a3- 
Llcatt. A. J Ciibll^ii aud. Haradt^g 
Fratt were elected first and second 
VITO ^Teside^t^;^ je-Epeefivdy- Wilh^ni 

C- SLiiaoii wax i^ElecteEl leiu-eiaiy aud 

H. T Ns-ydrii TOt jxxlxtint 

aeerctary C. D. Guthrie elected 

to thf tr-Eaxury past, 

Ou the new ExmlcH oE dir-cctort are 
W, C, Simnn^ Gcnrgr H E^lsirk, A. J. 
Cost! gala. C. D. Gtithfk- VV. J. Mc- 
GooEflcH J. R. Poppclti ]"rcd E^uIIct 

and Haroiim Pra-tt. 

Pfam few the twenty-third anniver- 
xRrj dinner ^ruiae to ffehL It the 
Hotel Astor on February 76 were aJori 
iJas^uaarriL. Details -will be mailed to 
members. 


It e COMyU!HIC4TI&NS tOt JANUAHV 1M1 












20 KW Transmitter with 
CONTINUOUS TUNING FROM THE FRONT PANEL 






c.w. 

F.S, 

l%ons 


* CONTINUOUS TtJNIING. ignpblo dha fra4^ panel III antine- 

frang# of 2.-S5 to ^2 J me- Turtirtg cirtulii Jifrnpla hi 0 E»r(rtQ, 

• MAXIMUM OPHATINS CONTtMUITY, Sc^yebl^g werfaad ratayi Iniifra againit 

Igxf iCil cperaling lint* due lo oVDi-io^a. ConSrol cire.ijlhi 'ful'f^ll rigid brwef- 

ra^l^emenTi. 

* COOL OPERATION, by ^l^drioolly dhMt circiflllef soureeiE of rtiitlg^ca frgm mov¬ 
ing pgrtt, hfrcit qad po^r Sail ara redjced eonEkJvrgbby. 

* OPCUTION. AuiamaElc-iafaty giwftding iwlithei usod on ^\t i[;qbinai 
ODDTi Dhd Keuiang openings. AH operflimg ppnfrols dr* grounded, interlotk^d 
eafilrol elroulTi. 

EAST TO MAINTAIN AND SERVICf. Componanli ara readily accaisibla ond 
individuolly pin^ovobla Pp# raplacamanl and raps^. 


CwitlnggVi Tgnifl# Plal* CJfcuCi 

* fr>eqsmnoy fhimgiH can b* mode Fn a -ucondx. 

* Attonam palhi for ewrrani oround mon^irig pnris oE tr- 
coM provide higb flAioiOnCy and rodl opefalionj 

9 Gldu^bandad rtikn d»am!b1y «^ppodb indijt^oncoi by 
holdtng ooHi rigid —permits pnfeiilnri odjuitmeni af coll 
ralaiianiliap^ 

V A\[ part^ mnavabla and aailly aocesdble to operotlng^ 
p«fiannaL 


MBmuiiisc?. 

ai 5 FULTON STREET NEW YORK B, N. ¥. 


BUNNELL—a key word In 
cominuTtications e<|uifFment 




4M44r<hi and T«Uing IdfAllol IdE *^ulpmDht ftFL [fa ll S^jb- 

mivba CnkiLi ■ H^r«bd Cu#lfflU^nlWd ■ t-P*& Aiawuy SyviBni ■ Munldpnl 

Arp-y ndd Novy Sognniln^ * <C^rrEBr CuiFtiii * AuT*lBr||mph « Fmiihilio 


CDMMUNlC4riQH$ jANLiAftT * 
























F-M and TV TRANSMISSION LINE 



Tien- 

InribilliiJ mr ^JJMS-WET"ri 


Fieur. j0 

K«r..EAinTal iiinliip, 


Installation Problems 


Part Jl of OFscitssioii of Mal'erial^^ CoiTiponenfs^ Accesso¬ 
ries and Metfio^s Used in fnstaNation of Coaxial Trans¬ 
mission Lines from Transmitter to Antenna. Assortment 
Includes Special Cas Barriers, Inner Conductors and Line 
Supports, Elbows, Mounting fittings, Clamp Cofinectars^ 
Flanges, Reducers, Pressure Controls, Isolators, etc. 


by I. S. BROWN 

AKluliUti Eno^Htr 

AnriFVW CMtip«rr^ 

ibb-Lnw^raC dtrecticin vrfy diE- 

ficult. Usu^ia pirac?ic« tp itimu3ate 


THE liJiTiAL an.Mnllment'' appcfireJ 
fl diSLuMi-Otfl 01 tire in^tHlItLiOn cif 
inE-uljt^d on EOwrr whkh 

is by ihr pg? oE ihsulaieil 

rnr,-untJlfiK cbmp^ ind su[^|>pTl brfiCkffLS. 
Tfiew supjiom are defii^ne^ lo 
atrcitsrg L* fihfl p^w-t:t]airt ijianVibijr^ ftO 
rltic lltt^ porwlaan ftl Wrays in cum 

It waj ihmntfd atif iJiaE when the 
iiiSiilaErd action oJ litir 35 iits-ip-tled 
tlifl £-ri?irud. it Ttiay ba ihuip an seytL'fll 
■A'oy-3. Tlw !!irrtpleit is rwrrEy (a 
TTifflinr libs f-n lii>c oo in- 

siif-alora iat the proper dblitie# :a™y 
from the towef l^sc. This method has 
tin? dis3.<fv4ntaeE? thaE rive tmcn forni- 
itii' eonduclitf *I an imiJiiektca. 
unbjilanmf CranmilissaOfl Ittit icetkm. 
^witl riHiatr pr ftir a-m frtt>iieOv:y. 
which wilt nlJsEivTt Ihe a-m r?^diatiDia 
pattern. PiutlterrrLorc^ thii- radiation 
is 'very djJfkutL tn controq, iBohing ad- 


n eoa^cJal Jicie tKCionn m whpi± jhr 
^TH lint foroi* thr inner eoiMhtCtor 
Tine caiicT conductor inny be either a 
wr-LTT or a inrt^hie hood ^nclo^- 
iriff the t"-m IEhc. 

ITiot^^frapaii ui snch nn installatieni, 
nadr ar Wl5^^5-WELD, ColambuB. 
G.. art an r‘ifur^a IS, Ifi, and 

]7. this pa^ticllla^ mefalkthon accom- 
mnilatrs CTO pa^re IS 

shows a ffeiicFal view of riie- hano^^^^. 
Fi^fe ]6, ilui^ing onr! stetiun oE 
fnvrr removed, iEluitratea Uw typr uf 
in:mslTUCtion Tht IrSTiajnLHilofl lines 
are siJih]Kirted. on a stiar ehnniicl by 

■CaH>dUliiCi.Ei0n9q KwfMdwF i:V+7 


staodofF ztisialuitorE The haod is 
lor™d 0-E liiLck alominuni sheer, 

^hil is aErach^f 1o ^he si^Le LhaEUiet 
by rtieaiii that alicnv easy fcmovil for 
n^amteJMUCC. TIik shows rj^ 

pao&L-wfi jo-hit iai cyi the lines. FEg^ 
nnr )? shows the tt^wei end of the 
asulator. 

ExpaaisiLici of hie Mthc BUd trlclctSUre 
must Ik Eaketi intv nonaideTAtion^ sd 
rhe Jincs are s^ppoiled su thj.t they 
icuiy slide. The line is rlg^Ldly aiichsnr-cJLl 
at the shnrEcd end cE ihc mrion, ajid 
again aJ the lowtr emf, wEth an e?rp^n- 
tion joint in the middbe of the run. 

TKe pnsnLatffd wctaori. eishsr wiien- 
niLiunaeiS nn ihe rower or on the 
grobnEl, ts nfEEp iriiirfc Less 


Klfurc LA 

Qi" Itflmn Hi EOLYr 3VDi*¥Ed Nd thaw CDHvIcmEEiCih f-«irB-m 
4fOllPM. 


l^iC-m LT 

# 4 rwtr ind *1 i-nEln dE wkNc. K«4 e EampiDiv1*Jl ri|bE 

^nibp i^tfikn b*i>. 
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Lho.l] h C|Ll^tE£T-•iva.ve- , imij -H V~J1Ti-« 
capajQit<i^r is rhr 

pptn tT^d ol the LiM for um io unakin^ 
the final adjuptwnl. bi figure t?, 
bsuiTJiE cliiectly licrn? 4 itJi the end of 
Ehe hood e^UiiEi^ a. vaH^tilc rdfinfa^or 
(isM for tHiL pui pDst. 

Mujiy niENcetlpnrauE ti'ilinEE- ^ro Tt- 
q^lijfiilj to triWt the rKgOrrenw^nH pj ^ 
i:£iinpletc ins.ip^lktion. a 20" a«- 

iJun cif Sint; miut Lr f:nt in th^ iifid, ir 
IB -nccciaarj^ lo pro^id^ a siddfirksi iit- 
Mn^ cJiat will thg plaes oi tht 
fljiijfe thne wag enc off Siith a device, 
caLlfel a clainji cqnn^?.-ti:ir. ts illuEtrated 
in Fi^uTt ISL 

ltcdu<?rr5 arc wsmclinieE rtf^niredr 

whoi i| ij neecssarjT EO j-^ir linCB o£ 
■diffaranL siaeB. ThU -OCcurK -nEtenr at thq 
franamUtcr ontpijr A paruedar in- 
itaJbEjqn ]nay crriqiiTf tTars?ntt&kHl 
Linta af Sargat Biaa than diaE ^ thq 
oulio^t stub ^an. rhq transimrttcT, because 

trnncmiggifyq Htk efficiency require- 
niETltg. Ttie rcilurfr, ^hnvm iji- Figure 
1F3. is intended i* connccl iod 
Utks toBTfiber. 

In urdet lib yTnsu rizK iIk. line, g¥S- 
ti^C end tdriULUCiJs nMiBi ts ned. Tw4j 
E ypti may be uacd. Figurt 30 ahnwa 
one, mnre prnprrSj eglird H gas baf- 


C^er, luLEndnl Icir inKt»l]»t»nn in a [tnc 
whcr-cminitnuin reiftcEiona are degiredr 
i^pe^ial attentiodF tiaB been given to 
nmiiitalnindf rlcrfri^H] eonlinuity- A 
aec^Mfid type nf end tcrmlna] h shown 
in Figure 21 Thb teimmal 1% iLe- 
fiyr 0Utdc»0t UbC^ ICT bUCh appli- 
cations as D^Tw:c|i^lc^s (o ^ntennas- 

FroviaJon ituuel Ue crudr tor entro- 
dim-ing: the dry eir or oitrogen wiilt 
wfiicl^ die liiiflK ar-? prcisrij-lied. Tlll^ 
is,, of course, ile-ioUv -uiadq fhe 
cmnsRiittcr end of the line. It b aLus 
ncccssiiTy to pr^^T^idc a meana &f opeu- 
ing the Hcie ai the- far an ^brdqr 

to Itd-gf.^ the Jini;. By litb uLcaiiF any 
iTK?i5tlcrc tliat may cotev ELie; I ini; acijy 
be TtmOvifEl hy iillnwinir r!ry air to bl-O*!^ 
through Qse Eifle ahd cv-apur^tc Ihr 
toOiacUre. 

■Tbe fo^^OEuy tias Ihh^h an atteEupt 
to dee^iibe atatidard lines and 
Special aBaen^bliea and ai:Li<;agf>rEe;!i 
gjJnrr mniircd lor specific instal- 

taiions, might mpccCctI when 
the muEtipLicLty of Tjdcjeig fieJd f^undi-- 
nung is wnakfcrcd Some of the 
ipicMd required mdy once—otban 
prove EO bfl nf grrflt nCitity sjid be- 
mme sEandard itCUia. 



Pljun 1* ilphi 

Rddnrir, M tk§~, Nd 1+ lLli4ih| Biriiv u 

■ ■iihl ^^4- 


FiCn^i ihcLavit 

1^1 fbr^iDDcd^ -lar inikiUitim licLWIff! 

Ttr* iriiliird ainiM. 



Tiiyri IL Cbli1 

Mt-ttrlltiri [6r ulr_ 


Filiri 2 Z :hzUm} 

□it iDlE;i fillii4, E* k irwiHihJ ‘blwiia pfcapdprd 
\\ht aufti. 



cdmmunk:jiti&hi Fai ini * » 
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nE Hadcml ■InDiirta. = l_| + bA ud 
Li n: Lb 4 h^, inbiFt -H i*d j 4 ij« LjiricF» vblth 
will Iba *rx4f, ia wiab- rrwwr i 

TfiHc bud ■ -B A* li -D Ti Dmciitrf■ 
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SCiP14^lld44 ^LlKHia Cil ibA vriCkdi^hilLdB^^ JSpHt. 


Cathode-Follower 
TV-Antenna System 


Antenna Array Operates in the 44 to S8-Mc and 175 to 
216-Mc Bands, with a Standing-Wave Ratb on Transmis¬ 
sion Line Always Less Than 2:1 and with a Gain at All 
Frequencies. 


by 1 . C. HILLS 

^ivhlqw! (prfrmT 
VilniMiri. fltriid- CMp.. 

Tb ej^g. HAE LWt; l^CFin eJw JuHd b?w &ZL 
uiAjuzjib, Itial w'dl rccEi.vq fmm tiht SHHIC 
diti^ckia lyritt' 8. vtidm bin! (kvecjI dc-- 
lafTEt) ctE frequfflCbM whU « tciffl 

wbdlb. TUe txnd bti bfEDciiE man ^td- 

HHinccd 'withi tJit BccdcrAbcid adl¥8Ln€c in 

brfEvisHin ipt an tbc d|^ t[> tO 

Ai IIhi frrtuFcnEL^ oE crpe»lkirt oE a 

[^ETECti'Pf arrlccLita u changddj tvrci hki^L 
imporl^ll ]1tGti£.rLlEft oi eIk ^t«nna hi 
rJiqug^^re^ ^ OiT 

rfccpl^ cb&Tiiu m bnin wiAtk, ifir^ 
tHiD amd variumr cbdE L-ubn a.ppEir aiid 
dua.ppEaj; -(2!^ iti input impEdnncE 

Ccrla.iQ Botflouii Eurh u- tfiE lunrir- 

rtwrujil wiTt intcpfiR,." tli« Tion-mwuDl 
y uitcniiar' tiiE- rhnmbet,* ajid ■rqrigqa emu 
I ttHlis Ihlidit Lap itf «ldca3 domiLi, baiv 
iin^nUjiqqE ibnt rnnH^ HtbftflnLlallr con- 
iUPt UVttuE dT f^LKuqy. 

Tq vCr cf fhEff flpCcnnaSj fl VBJiHtkm o\ 

iTEPbthCr ont d^ve tiuKs iIk 

bsam to chajifff drratWfi or JjFOBdnv 

AScIlOLitfi ^ LHiktt ttlMtitia udy hdTc 

^n. uvjcr widEf it ia nut v^y 

coflridcfbMt. Olhcr antf^nruB Btsch ai 


bg[ri$^ ■Pc‘ r^dliBIcira- JE-Edinn int-n- pq.ra.1tglk 
a-Eflcctn-^, bf bDEJl to nayc tixtd fp.in 

UL H EtV'^P dirELdDn buJE suffEr Crrmi jn^q 
LnipEdarsq^ aj clit fiEauEDcy ii 

■chtnftJ u-Ttr qn -pctp^. 

It ^ould, oE COPrBi^i CHjniliLc Ld bniiLd 
LTp in array ciE dnufiif Rlll:ciprLi-|> 

i!lni$tr.Bqi>il [□ Fuf-uyE- 1, -bn upEritE %^y u 
a brnsdaidf array if tfi^ ppaciflfiB ^ tlie 
individbal ckatitiib] vkie gro-t -EnDiLgh 
that mutr^ql Emprdil<« !■»«**«□ Ibt eIe- 

jEDLlE wctild Kit a,l!kJ t|^ pJiBMi Cf iTrl- 
pbtudci qE cbE -CPge -CLan-EJidJ appreciably. 
Thjw ipadng tVOLfld iLdVg Ed be of ibfi 

Oftkf of tliTEE wavetEngdaq" at the lowest 

OIHira.rit^ lE^Ubni^ oJ the array aiW, ^ 
the Eibi ot au array nJ EtVCrT £lKFi 

down ratber |ht BpaoiPtf! be¬ 

tween dcramn 13 mRmifd, Lht dlficrenry 

LKmid Hl ^■■-Etw, C W. EB. Wr 

KriklfP. JJfcr ^ 

JZiirirtur .^nr^iinfL TFani. AI£E, V*L 43, p. 
aii: tSZJ. 

^ CiTl», C W. K. E. LLoOh- 

blind, iff Dirwiibr 

Bia^npi hy fefflmfipii^cal^Lttkr /be., Fhm. 

IBE, fc aJ?].L QrlL^l&Jt. 

IE. Wi, A. C. ^k, L n. Lmry, 

jeMd^ if^MTEdfe idndtiiKLtp Pfip^ p. 34; 

J-1^ l-R^h 

'r. S. Cirter, GfOtnO iTidliFo#^ » EilBlfiaPfn^ 
SyzJwiMT km 4 lo Ar^wnM fVaK«Piwfl. 

Vtk. XJL& A ]««■ 3?JL 

I5i. A- S^Lkunij^ 4 MAlinh^'nir mf 

L(n*w Aw*ry^^ Bed SrvkiB iTeAmml J« 

Jni^ IHL 


□d use of (be itiicE Docuined thE xtiuy 
v¥CiUld bfi vCtj Uw. Ajwthrtr ^tlOF Cut^rs 
the picture when LcvuidErina Ibe uk oE 
™ik*l t3flQWiC3. Fop b douolt to he 
of .lubjiazitiaUy ccfistant ir^ut imCwddnbE 
Lta Overall Ic^kUii muat he ^ die or 
a h^E wavelength at the LovqL Derating 

[rCqatJiCy. Aj lliC Er^adi^ltOy 13 illCtmcd. 
Iho RctUft oE ^hc dotibCc cono intt-iuiD U 
fgianthJng' -of j camprambE bftweBn ibid 
gE a lagg ‘win dOLenii^ bpkL lKc 
bofn jqnt'piirajq. lEs h^airt teraib to broaiSifn 
and spilt intD lEpirate- lobes wliiLlh 
in Ihlltdk ITiovt Eartlww Erom- tht 

DDflTcaL ia the aiia dI che Cone. 4s ritC~ 
tUEOCj is Increased. S^pr^ tl^ rq^Litioa 
pal tom oE a trrcsuiiUirtj^ arraiy., ur the ie- 
L-fiDCiDti ^twru Ei[ 4 rc^eivkif RJfRy^ ’may 
ho curs^ered rin h± the yindnCta n -1 thd 
paittms tA one ^>f tlw btipv tlmcntB. irvH 
the ppttprn of tbtA laxTiE array marbr up nE 
iscATupSc raiiJatjni^ w rCotiyioif (laments' 
the lEceptkhn if-dffl Lho broadside ar^y 
would bo kiW ir the Ereq^uEury a 1 whikdi 
liie double COnO ebBIbenb had L^UlIIs in xlhoif 
IBHorni iti tlio dp&i^cd dSrec.ficai nf recEp- 
ticffi Thb, nf cnursil, CemJ^ be TEniCdLcdi 
if qtir rlfBlfed. imjpedarKe -ehaTBCteristic 
C4juJd ycLH tw ohe^irbod^ by rUiiriq the ara 
□E the Lwn dol'ikal d^ihents mahJns ug 
tadi ddpolo wHb r^spo;! m ntluer- 

Arwmj iaDd' vEfft -LiLTtrfrirrp«i 

Bflfor* itPOff Into IfiR rtaqum fpr npej- 
adcfi nf ibe array An be dBicHbtd, Lt will 
bt UBEfii] 1 o> CKimLno Ebg K:j^^ti«i of ^ 
C:mvBatlDdi[ Bxray of dLfiiOldS 31 tflC fPP- 
Q 4 ienc;y {fi nperatign 14 channd. Let m 
assLUDt & brotdside 4J‘pay of ^erttents etp^ 
ryir^ cqmJ rurrentr, in which the di^er- 
<gt olcm.flLli *T0 Frf from :» epenraon 
CransmissiOn line Jiittaf~Hoa thfOU^ tf31IS- 
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economy 


to the vitol voltage link 
wherever mobile radio weed! 







89 mmw MODELS 

Covering all frame sites omI 
voltages 

BeOdiiL py iraDnoTprs ir-uj dt>wn 

o-P ^erri^ rcquircjnenrs-^are 
dciigD-cd fcir ea-ay t0rv!ciiij; 
■with ftL^udard [ooi^pfind 
compLcce ipi^rictL^iij^^aJsLliFy of 
purts-Office EordeTHils—tti-rrfi"? 
a Dyoeincior railor- 

m&-d-c for yow iti!ite.LletU]al 


^'ii 


tr- 


Whcrcvcr a radio operates from a SCt>fSg? baEwry, 

DyunmOEOrs can add matcriflily lO and 

The^e prcdiiDn-biiilt units have a remarkably 
Jiing lifa—operate dAy after day weth vdrmally no 
providing I he viiaJ voltage thai is che key to efficient 
performance. If yon are dcsignJng a new mobile radio wt 
or repladng dynamoiorsp specify Bendis Aviation Quality 
DyoamoEors—theyVe priced riphe and built by" the fore¬ 
most producer of mobile power eqnipnient. AvAilAblc for 
quack delivery in all srandArd frame sizes and vohiges. 

* ■' "nEA. W.!L ^K. 

■ BivularE tHnrlprp - ht Jfcrfwi ■ Cn-kni HIp IrfdAtn 

RED BANK DlVlSJ^OH q * * 

■ ED EANK. N. a 
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cht kngthi gE which 
b-r in^effnr rwultip^ei of > waiTlii^fi. 
^bicE the TGltlAet It the ends gE Cn^M- 
^OSJnJblan htie* ircuild lEI he ut phiae. 
lE tlic Einoi were itTEnbuiej in ^cnricEiJ 
luada it Ik nfCftfAry (tUCefS far th* case 
of SHi" iiiMj I5iat thfl dwtCiltj Jiruant 
Cbe same cornp^ti Itflp&daaiCas tp thpiT rt- 
tjtctive linar v^hen In tltac 

Ifn^i Iti or^Cf that equal, m-pluEC- i^LJr- 
■T-tnCs fl&w in Ihe ^crrirri}^, In Order thai 
tlte -elernctit titip^ancea be cquuiE wheu 
Mrriiijped Jn die Hie dlameLib qiluL 


^be TarJoMt Efbrk^nuasian liriM rhong^ ELkIi 
ibil nD lEsajer dElfer |i^ imeEraJ DinE- 
tipJes of ^*M-c4eHedii_ Mrr.n if fi ACTh' 
iricfnicil^ tfie dipplc inpul irtipecfaiica 
.were ^tiil KlffitiCaJ, thtir cjiirrfmtBi vWMald 
have dhnrj^ 'heciiiie cf| thi? 

clur^C In rd^liyc elertrica] IcREttlfi aC Ebe 
tl-imoiiasLia iincs^ with rnidtinr rig- 
rwtiort of die arrav rrpqiEiojv j^afieni. 

The TwdillEte Jirput anpedarirn, 

evcfr d* diariffe u R Ftatalt nf tm effects 
with. retuLtirit' a ifi^ javjiMn nf thD ‘f^rtEOr 
■iOrrtfiE non .iiniaamiit^ OhK eff=t i^ lhaC 




STHAiGHr DIPOLE 


BENT 


of uiaisiL he an gerirral i]iilta‘«nt from 
Other, because iE thej- find idciil^l 
amiierfaceL wbffi tsolaL^d frCoi Ebe fltbrr 
iJie mutoa] ampedan^^ bdwtCji 
Idle elETESiits whcQ Ji^iCCiI an the arru^ 
bIict tke cLonHit input in^[HdbnCo. 
lo thaL thejf W^lld tul be idcnlicaL 
As jJii trequmr nF opcrsEbOia oE the 
^rmy io chfingodp ihe dLLtnul letifylhu ol 


iniped&nC)tf9 ol the radiatM*!; if Ltol^ti^l 
cbajigr, ill irEHCril, ^Ttb fhrqUxciEij and 
Ehe other i^ that fOe TnoiEtuL jm[iedaiice* 
between tlie fRidjitors. >vIh: 0 placed cn the 
bfTay dibaiftr with freqoency. 

To siHTunirin! ihe fCflSOna Fdr Jeter'io- 
fblibn ul xn array's of>erali^ witlv ir-c- 
[raenr^ chAfV^, Oole Jiaj fij Change ot 
deClTTal Jrngchu or r^rfimor feJ EflBI- 


30DiL 



^4ho4a> tvllq^a^T dcpqfai Inr l4ii tvIf^liLoii liiCidii 


flili_Wj™ lanna, tj} ghangt hi elcmti^t Jeeil 
prant imp^rjfifiCCS-wbtri asolated. Eroni othfE' 
Clements, f JtrJian]^ in itlutLUal ahni^edaiices 
hetween r^diBICin wller placed an an ir- 
Tuy, and (fl chan^ Lrt nuiPbOr oE wjTe- 
Eenglh^ [p. j>fiydkal spucing'j cf th^ i-rruj 
ele7r»oiEs. 

The tffci'IJ -dE Lne hnt and F-ritjrLh 1y[J^ 
of chariEti can te OvetcOm* Kwether. nci 
ooty for a hroadsid? arny tUL tOr In tnd- 
W BPj Other type oJ arra^^ bi which 
die slgriflU rewiviftj fTWh tile Ttrioua ele- 
inCaits are added tngetfier in ph^sc tL eIk* 
uRficrUi trirflRBliiaiOn Jane iLoiutDoru ^ Lp 
oEten the aie an Jiagk s^lci Jirrayi. Ttin 
(^j| be done Iiy maJuntt the tD4aJ elmtracpi 
HenjTth o£ the r.rHT5pntiEC juth (tfltCruKh 
ffCC and LiziibDiiHloQ lirie) that Ebe 

£i^nal must travel from lltf iitlaiH irBBf- 
lYULllfig source to Ehe culpud lemiLial^ -of 
Tito SILinc C-^ardL^s ot whack 
ejerTMii!, wWl ilt cnfJetTkKldil^ IraiL^ifib- 
&3U]i tine, file 9i^[Tial is oonaadered as 1 rav¬ 
el \ng. Fo» tho Cfl^rC ^ a breddsiilf artay, 
thas wcutrL rocreJv mean the making of jilj 
al the IratlBmltvfon ]Ltles la’imi the ajTay 
terminalx to each gl^ei^t ]t!i |hc atT^y of 
fOiial ■cleCttlcal Icr’i^th. By rbls is nieant 
sfsnaJ Jen^i, poil ptipse l^nglh, a3 Iht 
phase leuudil COidd he equal aE any one 
fTerpiefiry iE different tran^nii^sioc^ lmc$ 
differeJ art leaxTh hy iOECicEaL moLtiplEi -of 
fuN wFtvd^ffEhs. i^hik tltf; di:ithyicc& ^ 
signal wrmLfl actually traiTt ia ihr. differ 
enl lirH3 wOlrlrf h^ OdCqaaE. 

ThE; 4bO¥C choice of IraOETTtbliOfV ItflC 
len^hE ininrci tkat Ifie sifnais Ercm the 
flCfflCQLI. wiM rC3C]l ibc lecciv^rf 
alt [n phase aE alt frequeacica, hut does 
nU4 htlnct llii^t B.iiy IrBOS/nitt^Oi'i liiM jCC- 
^irm^ stiai 11117' he used an the cipacily uf 
u ErEinsIOmiCr. wLIl OpOrttC rCffBTi^lc^^ <>f 
fTCqoce>?y- tOii? wJEl agt be the case, sn 
Ihe ujmj musL be ittiiriJ^iCil ubhiS tV> 
InnMni^iOfl linn iTansEermers Er^ 
impedance nualcbing. InBEf^Aii c3cttiCBt!i of 
Ihc pKrpcr iPIpcd^rur-ei ryiLsE kc lISfii m 
vgrioUB pnit^ oE Ihe irrjiy and the Eiiae! 
ICBdrngr thCilt iltUBt bc lnB^clM^<| to ihc 
eGenient-L This ai berime the roily lians- 
miisiua Eine acting a:9 u tj^sfOrin.cr, Lhilf 
E19? the same transEDcnistion Tal'iu reKiE^-i- 
lr£i Oi ff^Jiif^Ci', h OIK hBviou, 0 hi 
fRli^ at flEL frequenrlei, of, ui Dthej ivordt, 
u mu'lrfi^ lint. 

The MCOwJ type □[ change, thac dF the 
Esdlat^ elcrbcnt fc:cd pcuot biJipodHnoo 
tbfiPEihd wrdi Erequency, has been oveTr 
r-nmr in any uE the bro4d-blnd liiEednU 
in nse It BUCh rho^C -Utir^ 

unde?] f-kmcnM- h^ aEto t^en over- 

canx ia the txdk^dr-^oiiiyi^f ^rtr^Ttipp: tyfin 
1«n, which wPE bc gp^lyicd Lti this paper. 

The third ^ang^, that ■pf the nmtulE 
impedanfigy bBlwftn rkttICTiy of tn -BTC-By 
char^fiiDB w\^h frcqyency. can he mmi- 
mazed an a:s effect by pk^InK LtiC 
P^-nta My f^r apa^E in space tist ttbe mu-^ 
enlisting hf-Lween them are nenll- 
Kible. That, ul nicrttloiitd Cartier. 
OAUFe^ the array Ki be very 'wasld'oE oE 

s-pace. A uec-imu method tbil of reduc¬ 
ing tho OiEfCntl flowinEf En the vutom 
rleoiefiEi Ed such Low ampJdhidei Itilt 


Filura 4 EI-iEe, ■binlir) 

CiJhri)»-Eqhtw4E dipvLi cctttiLjh nUcrmii 
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there is no appreciable voltage induced in 
an element by current flowing in another 
element, compared to the voltage induced 
in the element by the incident wave being 
received. This reduction o£ current flow 
can be accomplished by terminating the 
receiving element in an impedance much 
greater than its feed-point impedance. 
This has the undesirable effect, oi course, 
of reducing the efficiency of power trans¬ 
mission from the receiving element to its 
transmission line, a point which will be 
considered in another portion of this arU- 
cle. This element current reduction is, 
however, accomplished in the cathode- 
follower dipole. 


Cothode-FoJ/ower ytntenna 

Figure 2 illustrates a dipole feeding di¬ 
rectly into a cathode follower of such 
mutual conductance that the cathode-fol¬ 
lower output imped^ce matches the 
transmission line leading from the dipole. 
Disregarding small stray capacitances, 
the output impedance of such a cathode- 
follower is independent of frequency, and 
also independent of the impedance of the 
generator driving it The transmission 
line in the figure will then be matched 
regardless of what the dipole impedance 
does as frequency is changed. Since the 
input impedance of a cathode-follower 
can be extremely high, compared to or¬ 
dinary dipole feed-point impedances, as 
long as transit time loading does not enter 
the picture, the current flow in the dipole 
of Figure 2 is very low for all frequencies 
for which the dipole length is appreciably 
less than a full wavelength. This is true 
because the di^le is essentially open-cir¬ 
cuited. when the cathode-follower is in¬ 
serted in its center. Because of this low 
dipole current, the third type of change 
previously mentioned, mutual impedance 
change, does not cause a deterioration of 
the Oirectivity pattern of an array made 
up of cathode-follower antenna elements. 
As the cathode-follower does not load the 
dipole efficiently, the dipole open-circuit 
voltage is applied to the cathode-follower 
grid, giving approximately twice the volt¬ 
age input to the calhode-follower that 
would be applied to it if its input impe¬ 
dance matched. the dipole internal im¬ 
pedance. Since the voltage output of a 
dipole increases as the square root of its 
radiation resistance, folding the dipole 
doubles the voltage applied to the cath¬ 
ode-follower. 

In Figure 3 appears a view of a cath¬ 
ode-follower dipole in which two folded 
dipoles were essentially connected in 
parallel to the input of a cathode-follower 
which is enclosed in the center portion of 
the dipole. The two dipoles were ad¬ 
justed for the high and low television 
bands, respectively. 

Figure 4 {a, b and c) shows the recep¬ 
tion patterns taken with the dipole of Fig¬ 
ure 3, in which the two halves of the di¬ 
pole were col inear. Parts d, e and / of 
the figure show the reception patterns 
taken with the two halves of the dipole 
bent so that they make angles of 130'’ 
with each other. This was necessary in 
order that the dipole receive from the 
same direction at all frequencies of in¬ 
terest. 


Cafhode-Foffow^r Circuit 

In the circuit, Figure 5, two cathode- 
followers are used in a push-pull arrange- 

{Confimud on page 30) 


Pi^ure 6 

A i2-dipol2 Array, 



Figure 7 

Gain and ratio of a cecbode-ionower adteitne. 



Figure 8 

TransDiissiOD line natt^ork (wi = tho dipole total of 27). K — (he number uf junctions from.en ele¬ 
ment to the receiver, « = the number of lines converging per junction, and m = total number 

ol dipoles In array. The si^nal^noise ratio in db = 10 logicm. 
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i'litah I 

iTpi^l Jrnuoiail-ijriJ, imDllbr pItmIl ill- rk CiL-HIIZ^. 


V-if-F Fu^# 

Two TYf^its Or V“E“F tulT?!!, MvShh 
^ i^w UDuaiia] ii^tiircjCp hitvc- bcsji aiii- 
nnuofiijd rccfiiUy- c^ic GL-9CiM,'‘ 
capetJjIJi? dcsi^d fckr nsr ^5 a liiffH- 
powEt rT™*wl^'KTid ajupLifier, fea- 
tirr-cs an iHcrovtfled aiigde afid tht 
dn^-3caL dr^ip:!!. Inside thr jirtie a 
Miucaf wr,jKCt5. tllK jrk) rinp 

to tlM ^id Lmstetr This pro- 

Tido a k»ht£ ^zapaeLtj^ 

(lift ^6 mntld) ind, aa a- rasuLt, 
Jto n^utrpliiiTif b JH^CMsurj i^p td KW 
ltl£. 

In FiRifTC 1 Appaacti a tjFpIcad caitprt 
circttil udrp die culie^ Np 


or e^jd-ltiadinB T^csiwtor b requbed. 
lo&dhDg b€Lii^ D^iitiill^d by odjuFt- 
TdPTit oF (be mlfl ai ^ndr find filamenc 
^rar^sbLc capa^^tors. 

Thc^ tLibra Bre bcinfj usaJ ib pairs 

ill tv ttainibEttcra, proFHlij^ 5 -kw 
jwak pcrwer cn linrpr rJaSi B OUt- 
1W( hU^. 

The (nbe ii vvBtof-cck 4 cd by 
EiUcnLE. per miritM: tbroi^h tlw abkide 
aiul DIM; quart per mriMte throuEh the 
fi]anfi£rjL Tbc gbss s^Lf nrr air 
eoolcd, 

Tfra »]» 

Arotlier iTrh-f tuHc, a Ji larncnt-iyjK 
TFinianiye pentode 15dLS**>, dtvelrtp^ 


p&rticukrty acu niobde ajbft cmer^-r-iy^ 
cc^irmTUDkatEEUB, has a uha^Er^iiin pbur 
dissipation ol ^ watts and can ba op- 
EraDKd wirh fm!! input to E(X] im: 

The fikmene b ot the niitd-to^ed 
Luatod iy[se wHjrh be operated on 
either 6 3 viiAts, within an gperat- 

io^ lang?^ of Fn be 

rfiity for operation in Ik* than one 
srt^d aftr^r power b turned on. 

561® can be used as en a 4 
IvTwpT mnplldcr and EncsdnlatM f^dass 
Aa), T-l imwtr amplifier and oscillator 
fclaas C Lfilcgffatjiiiy) and r-f po^er 
amplifier (ctaas C f-m Lelcfukimiy)^ 35 
well as o l^eqirency muhrpHer. 

fltvmugt Arfan^ami^n’ft- 

In CJiss AI use^ the d-c pJatr 
u 300, d-c grid (No. ^ seteen} vtitL- 
3 ^>f iis 125 and ^id No. 2 input is two 
watt*. whiLe ihti pJatc dissipstioo b S 
w=tt 5 . Ttieee are ibaXEnfinri Tatinf* 
(□tisolnte vaLuoji foe JntertuLttcnf ipnd 
cxunnwirrial ATOBteUf SfitMlCt. In fhi:i 
appllcaciati, cither tcrica af paridlet 
filanfenE Qxi-ajL.g tun cute ^n be n-sed. 
With eidier n 1 ai]fienL u^ran^rricTift, the 
d-c plate voltoee b 2 &a, d-r (prid 
(^Q. J) voltage 1% eero. d-^ grid 
(Nq. 2) voltage is /S, d-c griit (Nn, 1 
enh5Tr.iJ-gKdJ vnltngc ii -E and Iht 
peak a-f ((t¥ic| No. J to grEd No. I) 
¥xi^rage Is B. 

The niaxiTnorn siipial power cuEput 
with the serieB-blaiifieht sir^ngfirTTenT 
watts Wftll dte pOiaNtJ ar- 
i-Luigflmenf It ii 14 watcfl. Tli* effec¬ 
tive t-cLid rHH]5t:irree (plBtc^place) b 
]2,0DD tbrit^ 

When the tube is used as ah r-( 
pjprer amplSfier bjk 3 osedEatoa'", 3fiO 
^o3es can Ij^ used on the plate at dlhej 

hw ^ rtic. TTw 5 nsefnl power out- 
pui in thie arrangeniehc ai A<^ me it 5 
and M imz, witti. 

Plate votl^^: oJ the ^10 wha! u*ed 
as a doublej^ or Erlplrr tn 0 C i? also 
3W "The useful pow^ Output of che 
liilie wli^n at uocd aB a doubtor h 3l4 


\^i:y Awl\ [-iM.lijGIII W\Lh/luI HMSfLlurir viEidiJ- 
lilies. MsduLiLi^ MiiEAi2il|j n»au.Ti4- miy hit- 
oMMi iE Ihc- pfwHkt pi^ 4yr ih<- 4^1 durb 

□r>L I1S^ ql LSb t±frimr EimdKtKfM 
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and Application Notes on 5‘Kw TV Tube, V-H-F 
Vlimature Power Pentode and Image Orthkon for Sftidb 
and Field. 


WEttJij and i? waiii fcJ" tritiltf Dpcia- 

tion- 

ApproKimaiE driving jwwer Enr tlje 
5613 ^ in doubler tjr uiider Fipplicalion, 
i-; .?S watt. 

rubi» 

An iMACE DRTiiiCtspr, fartatiiJaTLy dt- 

fiL.?ncd iHidb uBii and attwF appli- 
t£itiPTW einplDjmjf ai-tifici^L iLlimiira- 
ticin, iR aTallaljle. Tht tube, type 
i3iffcrE tbr 21^J in tbal 
itc ptiolcHGatkede lias jin'act icnnlCy 
m{tuTed uErtiittviiy, it^ rewiloij^^L as 
£>C.TIlCwhat better Aild. tty algliaJ-tO- 
rtDi*e latjo bus iTTipnjvtd abnut 

iwbee. Sine* th* phntuci'lb-Esdc 

~"^"ECA. 


l>Dt to inliared, colors S-K 

pOTlriiyal with Tiiura BPtksfai:^]^ 
gradnsion under a sdeible ctnrbina- 

hnn hiE dU-OfCK^L Slid inCS^ideSCeilt 

iLlineSnation. It docs m, biiwevcT, 
SR wid^ a. Lijbt irine^ 3.h tbe 

2F2a. 

EekfttLvdy anistl in 3akf the 

2P2:j, tbe S65j can be tiscd sn 
paratmJr poruble leJe- 

vLiiofi cMEurras- 

The 5655 iy nuL dircctlj 

ehangmljk wath ihc 2F2^ 

A Lear OF ntPCKEELkZD ty™ ai iiabea, 
iitcLiadbhg power airtplifiJTE and CiKilba- 

tiWp 2 
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pentwSfSp bauu tctroikR Bod 

rrimleH, sud pictiaFe, 'stnfft snd 
tubes and rnonnscopEa. 

^-‘"Pc^ipLrEJ br ibc tube dfOiTtniEDiT ^ KCA- 


tEelvrfiid trPEi ^ ^p»I"Ee» niciJIoun. 
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^ pair -vf lh»l^ "Dsugntd liar 
cdvhH, poml il^lt AJ h** H I 

■ 4 lhiVH, iwmy\Hw. 1«3St hDi 

ila I FDlLij4if4^ i" ji Jrt". BhAi dr* ari- hfh- 
ihilgrv «aiv la ■*4^^ 
"rtrilv rfi^^anliii:. Khvf 

allHnntwg ibaail -feH ^vnvl 'IntvrhnnE*. Wnm 
mwr^ng acri misting dvy|1LA|#p- 
r#Bhsl|i Hch dB iwthhH, jniMlIdih^l^ t.. ^- 
Bf*^ldad dn ^hm Ara. I»Jm. Imndard HlnJ^ 
alLhw |I44L i-t^liii. 


Noh 10035 arid 10039 
A4u4lj-5Eal« OIqIe 
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H'f Broadcast Transmitter 

froitf fa^ff 13] 

flliiJcitDF rtni. Hnt, t\ 3 i>, Mff TistJ the 

siKtr Sfirinf cotijan awiUlbly iHh rarry 
the tanh airrenl arui:nd flit HWvItix 
parts. 

Fiture? s JUkI 4 wJiltU show the as- 
armb]j,' resdy ^<jr poekijkg do not shnw 
the acTtuI nilntlnn lieHMerj capsci- 
lanca and ^nd^Il: 1 incc. In actual opet- 
afion ihf Mpacitcir la closed ivhen the 
apidKF Ji ai the linctoiit ap the coil and 
does not Shan ary portion ui it Wlveo 
[fie EpiiJer ia all ihie waj np, jfiLjrtinfi 
ten Itnrti nl iln end, tIk capfledur i* 
criiripletcf]f l]i]:nirshed. 

Tasr Mmitt 

By jiTCivfiiErinF a 3 tcniatj£ iiatfvj jot 

cjrffihi airwiwl I be rno^ln^ jjaiti of the 

as 4 tiiilihjr. pv£ifa|j effinacncit* oi 

WCl^ uM-iinc^ iuL’ing TfsCa After 
i^r^Tigr r^r- ae^eraJ hours, it was pcs- 
titfc Lu trcn» tbi! trariPfrniCEtt tiff araf 
SlMj parr of Lbe cir^uiL The 
itmprTftCurt riae iw^r rbt aniliiait in 
thia jxiTiinri oF (lie ampSiAcr was 5 ' C 
TuraEu^- fll&ci p/oved rhac /i^jd 
aiipfvqrt of the cnib aii-if [ficij- io'\' herrt- 
pcracuFE prcvttSLuiJ dfituniriK aitrr 
liourg of CiLTiuri nU 0 Li 3 » np^ration- 



Ptlur^ U 

r™|n| rt*rt d ibm »l|rc Wiih ftlfr 

^ i^L ^ ^ prosily, jnH v^pTh iLl- ^1 

A'wlwh In. im fiirsf f. Tlii cmI || 

™inp™d 4 e [Fft hhorLint hipp mP-nrAiJ n |liu 
QOIDEd ISKA MIPOII*. Il-p pscpdiB- if H lliidd 
u-jsuir Fijhio lucni in ihp- 1 >llli iunhs^ cdU fiid 

□H (prn In ilii- Htpui o+gpl-iiid cun. 


TV Lenses 

rC-iui/Fiiiieif irnim LdJ 

calculated Fdi- the ceotor oi Ihr |iho1o- 

OallltKle ; l.r- 9 = 0'* 

nf "flir tjf 

v\enjw gt iflbnity Ukus br jmlflj- j] 

JinictLrvn of fiXnl Imj^rh. Eur n ftjvffl 
rt'idLh nf inoiaEc. TIiue^ tJi^ 2Px!:i 
I he SrigiJHr ii^-[d of view FiAVi] the 
pJpE of rigiriT 2. lilt wir 3 th mOB^ic 

aasumiHFf iB I 2 S*^_ W" to jfE^r s\ 

IliflKimum difiSfOnul ]. 0 " Fof totl- 

I vmitJKL Etif flO^LlFit firlE! n] vifw 

iLiuf #. ftfC ^aven foT hor?KOtila3 and 

VfiPCJCnl PC-appCtiveZj. 

to Ra^kii\j^ OnUwfVi". To *id in 
i^nifr^ ^fcthgij ^!|t TiiCCltatliLal Enisv?- 
IlltnC of thir Lana anusr hr kno'L'tL Frt^aii 
friuafiion (J.^> ji tan W smi thnt for 
pn -ptiec-i at ijifinitv pi as mfiiic^ and 

the rnckir^fi dasr^nre \s hiu. Ar thr 
otijeci enmet uEoatl, n rVcTCSSefi ^ikL /f 
mcreagt^.; f^T fi^^fd moaaic pii3;i 

liofl tlic IriiB tTfivtla EoH-anJs the cti^rl 
113 thf rjhj«t ■ti-pjaruachp-* fr-catl "H Imatj-. 
tn Fiijure i (Tifl vgriBliooi *E /f aa rt 
Fun^tFon oE H ipv^n- 

EE aC jR not rCi.'iunBel TtfiVC*- the 
|mc l-Iqhki d]iRn ifj]", ch&ii. thjc 
iw:iTT br facked more rhRM .'IF. 

LjP) Fpc^: Depth p| fitsld 

i^ ^ wl^ddi raisniir bc reaJilv 

g^-^jih&d for I he at d pnrticidar 

casr. bcCiJUEt of the Ur^t IHlIllifrT iii 
TCanruir^ dfl 


ANOTHER T^eiif BffQWNINC DEVICE 


FREQUENCY METER 

MDOEL S-4 

HAnd-cdhbrd^ftd for up to 
Ftva frequencies in 1,5 to 
70 MC renqAh Accuracy 
^ .0025% of jpecified 
frequency. AM or FM. 

Fmiwncv muJm. WWy i^4riif4rd 
Frfiiiivn^ cATibrylm' OrclllaiCE-jiv, 
PeVAr duaiplY aqUAM WbVO- 

rnadulj+ar CipAbil^hcy RhIsy- 
AM Tfln"ri. FM TiiTi^r- 


KNOW IHi EHTIHf 
fiAOWHIhfa LFME 
mmmu 
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u^pKRl r^w aiu^liwL u&jiiig the- flraph 
Di H vtrtiH d, in l"ifLire 4. 

rypJcflf I'E’ETRlfh 

AiLajjziiiH u ly^iTQ.1 \L£iS^. w^EI 
U^ a \Jtr\b WLlfl AUL 

F±± ri-^ 

Frarrt the fw^k tlfEij^ ij nd djla 
tht EoLlciwin^ rr&ulfs- obcaijicd: 

(fl) friipn pLjfUTe- J we fird thut ibii. 
Icrts^ W^ill twovi^ sgtiEiacfc^ry 
OpChati^fll (i.t-r til- ” 01 r/[L=J 

fOT valurt oH TpriSE LuibuiirtKity 
fr^i ^.hpiH I lutne-ii-E- per fcio(' 
Rt i/2.7 « ibouL ShOOO liiiiifinh 
ptr F«h^ It ThLi. tsaily 

c^rL■c■^^■ Ihn rn-rsH-r oa' coJidOTf illn- 
mcnuli^Mi Icv^h ftfr or^i Piiiry 
ib) Frtjin Figure 2 we ^nut that i 
Farid of view ei|i ^-efccioil by 

hiiirLzi>ittiiE will be -obtaintd. 

FrLiiTi Fi^^iire -3 tha| a 

rari^iiLK (lisl^rKe i?E wiU bd 
I recjuarrd iia Qi^v^r objtci di&- 
tftnc« f™!! klinily 5^ LF wp 

II rr [iL'SEiuLted u lOtal- ui IPTii- 
naOvCl^ienL n neiu difiLailCe 

I oi can br luler'iiLci.l At ?■■ 
hnciiocical field (rotre^pni^- 
if\^ 1C It on[y J0.5". 

fd) To use I ig'urc 4 v,r. MVaLL t-OlcU- 
In1-a- d. ha.cf'd upoti ibe E/- PLini^ 
hpr eqiaDli.™i 

i/- rf ^ 

2.7 >.‘22" :aci' 

10 JO' 

Thr ffalue of H cor^c=i p«incl iLljf (□ tf 
ab'^v-K ein be Foianil !Tan!. Fij^uCfi A. ind 
file apple oi vk-vi' oi 12^ Tlie drpthi 
ciE fel^F foi Ihc^c iwo nt>eiLutc atnciiipf 
cin then he ipbulat^'i" Icrf objrcl 
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If Urf ubjeeL d?54flPC€ efcceedg the 

hyperEnpiil d^HanflP, 1li4'n tIw: rjintera 
may be tccuEeb ^qv the hyper dis- 
wihfci ■ur^pti^k: re&ulLE-. £ivy 
QEhec [t>rb> di^ance bc^wEHpn H end 
inlinity w^iLI iT^ult dl na irnprOf-dn^dl 
■ir Socu^ ma^fTLich afi Ibe r-esuFtFint ^n-- 
d? <al ei>]a£u^aOii ^-blL be ^'athiai 

tKp .a^UKWjblr aiiTria. 

^I^Oli iud kBiU. A^C€\iuil' 

uf Lpiijpj ^h- rL^i-puiDy Cami-'-.ij, Frnt. 
ut \BE. tPilC. 

a Pm in, rtip ^pn. pf OfTiit, He- 

Cife^-Hill. 

-''HEnnry DuJIf'.r. H-irlilt ^4 ^ 

'* r -^cuii^ihc jff fitmruwA^^ 

HIM. 



Be aanj^ftd aP rf^a^mum and uwb\*- 

frq* oporaiiM wit!i Bmcfi FM ft TV antannat. Tiicy <3r« 
f-Kommon^^ed for Ihrir airnplleiryH oaio af loitallciicn 
and ■dkirobili'ty hy 5«-¥fca->Trwfi^ ittiiadlcHiatfi ci^lnian 
Tirtcf de^leri. Biach feertyre? g compFcl* lin&, eruflin 
mnned t*r ftiHjdmuffl performBPC* gnef ta nil 

IrujLv-jEFbnl prabliems- €ind ttCjUire^PlI. 

Ali pnfcpng k1tf Eire -camplffhc, cofilnining d iiV# 
hiol dlwtl malt, non-carrgsivu ■□lumifium cIcmHili, 
ompit dwh-lcadn 0^1 weg^sgry harc*wor& and Ifw 
irach Univtrsal Boi# Mount ^hkh permits □ 
rotation qI thr hlAil hr Bpy pfisit^rt OH pny lyp^ gf 
btrili^n^ ofinr Five maunP hdi iKi^rcd. Guy wir*i 
gr4 -oho Fne^udod grid givo cnmplQFB- pfotieebah ditd 
lEnbalHy Id Iho Iniiallaiian- 

Brpeh EinlEnnak Fedluffi g la^ itanding 
rotta For peak r^reptiga -and Eait be abtahed to aavgr 
cJI e'hann*li fegm jJ 4 tg 3l i MC. “Each kype df grilcr^ng 
hoa- bern Icited tc- a unifdrrrr pdiietn the 
fT4H|Lrgficy Kin^Q ipoeificd. 

ATTEMTFOH. USE» of TRIVATi BRANR^ 

t_ S. fttacti Mtgr Canp-r fliKpci-iericrf in thc^ 
yridpnwrTt find etW^u Faclur* of mil tfpoi *f ntceivicg 
onlcnnctij afters nngingflirig at\d ™ts p™iiHdlart 
fndlJtiH faf lh« dosSgri dnd produeliac gi onlennni 
1q andindirtl spadF^eoijg^i- 

SEND JOB CAT*VO« SHEftS 
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ALLIED 
‘TO” RELAY 


A Medium P<m>er Relay 


fbfl latn'li ■dditi»n +D the ECBphftii AHixC ^ vHnd+llt 

mnd nr^efyElf iTHEEiiHilktTBd B-ijMrh-nc.fl-d 
craftiMM, H UurptMitl tfw »trkl ^rl«fllian4v ifdn4flrA Ect f4r llw 
31' ^pkjHj. 

^?C«r4t4l^ Irffh^v^trMi UnpE- pditEKE fv frEimc ■hbd Itwar ■d^nIIe. 

Ins. UflchJB<]-^FAun4 ^i^^pkc* p^avl^m P44^^r ri*»tk9. 

Dtinr leEitiirHJ 

* CditoCt Ifitkf 4 Hd-lBdHB + IVfl} II -DniMHd -91 VflJfM 
C.C- Bri- no *nC, ^ 

* O^roHaq cvld VAHflg±i. fa tJfi A,^, Bnd ItO 

vdlh O.C. 

* AvnUal^k DTTVB^BBPB'fl mi 3a BBd 4 ImUb— 

■Flbn- ■ffrraxhIFv »fHHp q^rtPairy cFHrd dvtAk Ihrvw. 

Th* ANI»d "fO" fteto^ hdi buq dfllgn^d wllh. Utitlvif- 

k mkd bii 4 Bn^HKrod- far gn>sf#r 
Wf3N lOf- EVFnfiEctB- iBfaraBHcB bb t%b 
elbm- itsBidard i-eIhvi^ W* «Slp# kdti k^B^rt bh 
B flV r*ky prBbkni mmj Iibvb. 


D[M&M|IDN$ 

Thrmm Pali 
Hekhl—2^4-* 
UnTtb—I I 3 /Ib'- 

Width—1^^ 

Fow^dIi 
H*lgKl—3^" 
UbgHh—I \y\^" 
"VVidth—2 l/lfr" 



Am PE RITE 


MICitOPHOIIES 


The ult(iD&te in microphone qualiLy, 
(he ne(w Aittitefile Vei^tcity has proven 
In Bctuai prA^iice LO fflve the ^ffhest 
tups *it reprodur.tinH in IfroadCaSiiaff, 
ReconliJia^ and Public. Addn^^^- 

Th* whJvt dpiBdnnlijf eE prt-^r y4lv[dniEi fan 
bcBB EsrjBiiinivd—TiBUK^rv ''bciafniiltii" ckiv 
IniklaA- 

m SJtPKi ritfu ldie- ^bt le^iV Am^wnr* 

I ffn AWtj tbe quiLitY i4 r«p[^Kli«fl Lr dlnra P?' 

■ iclini. 




ilwrmwfiic dixlupflifir Ah Jnr tin J JF^Ki; hiih 
ll JiJiii ijininirTi mifti b ^00% hid|>iF. |- 

V Fnci{tA\^ 

Uum 
lOvkt 

ph^rHi . . 

•Ganft bl^«r.l 
B Ampniti '^■iw(7|lT 

phRH TPUJ pl^h ih -tHt. 

■•rraib^Di^ frhibihCn. 

&TUDIII VRWSlTYa flDEBl 
In quBlny-. idc^ Jcir BrmHi- 
^BtLnr Btid ffWmndmf. 

Mvdib ntH^RUI. Llil 11M4 

TjUti b -n d Miffp|i# 

A#r mrr 

WRITR FOi ILLUrriATIfi 
e^H'"rBi FOU« tiH 

iJB ui.i* Efiffirnatlgn 4td piiiBB. 


t. 4 . 



BiM 




\IM 

rijH 


AjUima liqHln 
MtWkh dlft □ 


'jfi^MPERiTE (pm psn y 

tfl 1 ROADWAY HIW YOU I 


Ip Cw^i 
juIh nHiii- cvt. 

m »£!■■ K W. 

V4rvMB, DM. 


CBthffdf-FolloMrer 

iCtPti?\\ 9 rd Ir^m p^& 2lS] 


mEiLt » tbit 2 bHkncEd coijid li€ 

BKfj tl> fl. bskn^Ced iTBUErDLcAiGIL liwi. 

TbLt d^lt -v^Bi lifitd wlab a bB3Biri£i':d 

thiEi^wirc- 2Alt ohm IrajisiouaLan line-. 
FiFiniEl^t TOlin^c kf th^ I.w 4 i^B;? 

f«1 op Lh« twr> ou^tcr wJrES. th.roLV^ 

liEd tiie JiktC VOll^tfiC wB± led ^ 
ihc wir^. Two 

m tliE t^kti dti^uit? of ih^ iwd tljlKi, 'AeM 
tJEi«i t<s deentise tfw of pJHtf" 

r^tbodE ragadmicEE oE thr tubEF. With- 

OUl thtlK TEsiltOTl lllE SEriES ^CfKnLblLLlJOTf 

oF Ibe J^Uk-ca^hodc 4:apri3ancjiy WPuJif 

jihunt thE tramirdsakKi Iltit uid kfEp ttiE 

lira* Efoitii bcuig tcTm job. ceil par^pirl]^. 

•nJ dlE^ rEii$lirae«9 oih Lin 
mm-Hp] of lb? ly^ WM ^^fl* 

lir^iblE, BE tlKy had tbr cE7f>tt of iiicteu- 
ini iW njbt-p]Bi« r»ietinc« hy ttry 
aniaJt 'Jbe dtamLinA-TA'iivu 

litJo Cat iht L»niniEfdk>n Lii>c ei^ 

err^wd Tp™ 3.1:1 b^ ^0 me tin IJil n 
me. Pi^rE 7 iIiowe ^ ei^fve od t\x 
L'-jlic ^ thj& dipoh o^itY i 290-J{\ni [4>ld^ 
■dipuw i:oL Ear taih f neqocnir-y rjif^^uTcd. 

TwoFMb ffiHPBnt Arsvf 

6 elww& a v\tw flf i L2-eJciyiwrt 
urtBy af U\t dJ^k.^ Jobe licseribEfL Tbu 
amy occi^kd a spniie: <?a B' tC fi' Jf 20'. 

TeiB dL]>olBB wErc dividEiT oito Eduj 
[ imops of tlirfc ?ncli, ^iEh thf dipcilw oi 
Bieb RYoop cniuncbKj in. ^laiBlkJ i| the 
jilfK-tiOdU Cf! Llnir Lrln^iiEBHJE] lira« ti> 
7i-ohnn iTanimiKifm 35nft&. Tbfflt [ftilf 
^S-oFun trairuoiljaion. lim wete 04 niTiAC.Ud 
r-n «rqct lO LIk jilWtlOn of LFW muin ^1)0- 
ohni Lraoamiuimi lin^ 1o tliE r-r^iv-rr 
T3 ib fiihbL -ind BtBhdibfi-wavo r:ilio oA tfiE 
JOU-ohjp transmission. Eine fpf tbc 
di-tiolt: uijnj alio i^rpEarx in. Fic^E 7. It 
can bE ihpi ihwe it vety TrLtle taiih 
ill tbi ]20-mc TiERioh- This ixpeobaMydoc 
to two fac.torx ; |he irHfivj^g] di[K4ci 
■lad very 1^ Ef^in ul Lbb IrBijoEncj, and 
two, ihE iaputf idjivitiwicet: of ihe ^tbiKle- 
kiWiydrtn liet^o ' o be ^pr-KiabJE at thch^ 
frnquenciet diftok tO^inR with 

Ihe rExolt tJiat the piirliiaJ impEijnficci bc- 
twteri dapoltx bej(Bn to th.Tow nJf ahE 
phas« cd thr vrarioijs dipl^lf-Hffflyt. Tlib 
ierjond ed'Kl probabty a>UGOL5Titx for the 
fact tFiat [ht gjin^ in rhc high l^le^Lnon 
LaniJ: wax not ax lii^h ax mi^ht havt 

ftwtt tlie giii^ di tfi^ indivnlual 

dipalTE. 

llBhe 

Thi ihLhOfiietUjia tA vacuinti Eubex jiitn 
tlii qntei^n^ bitrodncts a scluyle oI niilie 
not pruEHt in nnEEnnai madE op -eiLtireEy 
of t^Bineirid. Lrt ux ajxuiTCic an 

acilenria of 72-Oihrna ipdaRtioa reoistince, 
]iE|^ljEihk loxx rexLslajice,, and of nar¬ 
row Exitm-width, cnadE up Eoterdy oE 
xEve EleirtHici [f thip ^nlenftt wttc tint¬ 
ed ^lowar-d thE ui^ in a dtrecliDfi from 
wldchi Uttlo ceL-csEuI radiali^ EinaoRled. 

I vrry little WOdLd IWcar at 

I UiC riJlnJnB.l5 of tlir 72-ohnn ontcnna Id 
I would Ihcri apjirat if} hc i T^^-Ohm te- 
I XEi|o> ail exthiCTtitly tEmpeTaturD, 

xo Car as thermal noise- WBa ^!OhCiYlied. 
Oa th* other hpraid. dC E^e lijpOfhrticaL an- 
tfnx'iR wvic tina^tEd at Ehr xirle of 4 niOUh- 
tain, Ehc xoil of which h^d R rSBiBl^icE -of 
377 olHfnt jper xdL^rfr an amount o-f the 
Lhormal itoixE breing' radiateij by thu cnmin- 
Eqin A’^iM F^s: rEcebeif F^y the- anEEnna. 
Acc^tilil^ly thE rwixE vultagE axailtbk 
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HI Ehr bfirjUilllLc al thrc aiMfficja wOjhI 
rli^fi uidlcai* thM ameimfl was a 72- 

r^sistare^ at bmjJKraCiJ.rc tht 

mt>vaiia.in. 

Ir= Jddiiw^n tfl Illy t/pc ol ninK, 

[|^C«.1}i[:dE-Ei>]b0h^n' antenna hj.9- ill' iidiMc 
ir^ il^ tbliei tljC^^lielvei. tl caii 
Ik abown 0iai liib nibe h^kh 
h^^b^ive id tilt siciralh ttle ai£?ial- 

lii-BOiao inoeaiEi xi- Ihc iiimiljKr -w 

cntbodc-tifclowct BJitEnnas ni arf^^jr i= 
incrcadcd^ pravided lllC *rra.y u at th* 
lype in wIulH l*he iignul ErKTSlcs ar^ aJL 
JeJ E.0Cg=1^rr itfi phase at tt>£ Mirinui trini- 
iniEii^-iiiiE pTm^tk^i-u. 

[□ i^igart f! a. transmiEiDDn-IWc rPtwra-k 
ccn}UC4ifl[f 27 itipales 4jf in -ifFBIf 1a the 
lEiBbh trflrtSJri^&^iCin ILnc is strt^W^i. 

In the A^lue I Ik tinet dirrtlSy Jtwti the- 
djpOlea ?>r^ sherwn liiilJtd inEa 
groups a^ thFW lnwe with clifi^r Jiin* 
KnJupi- fiJrthjtr #viiieil rfHO ihr« inl^ 
groups ol iliTEE eacti, ObviouiL^ th# -dlvi- 
s-iLfi Cu^ld hEEa made iris KPHTijr ather 
ifiinrKfS- -tn u.ny htt'WorSC| mch ;is shWi'i 
m fiSliK, wbrEFE tf :j ?hci piyitiber Lit 
ItncE- oaavEC^nfl M BI5(y panchml 
H hti^Se llix wlwTE k La the 0^^^^ll?E^ 
□4 iolKliCine ■dneuph wbkh Enrrgj- miiat 
piia pn, tJU^TiK B dspolE Id Hje ec- 

crivEr, the Mill number □[ lEitoltJ in. Ih*; 
arrar ^Jtl few n' = rrr. Sirttt ItnisE mr^Str 
is irar^i]nn Jil ptnat iTid ifcqfiwnpy, 
uiioai re^dl-iiir any junDtaiM ItOt ■pnly gMi 
dfrwn |hc iTLiih feeder Intn which the VftJi- 
tiua Jbn^f COru^Ed-. but abo LOee hack ufi 
5 UTUTC ^ UiE ]liie£. only h. parE af tlie 
uaisE rtienifi nr]g-initiii|£ hi a -d-ipabr 
■^eaclw? CbE recEivet Thu Ls nnt Ime 
a. iDceLied Jlgna], ^irice aierjile frd«n the 
vaytOLiS dippi^ a.rE ^ur^OtLfd ■UigEther hi 
ri|4(^ ^.t the ^a.™il jll^nns and: iht 
IntaJ XL^Qit crKrgy TEaelilnp itit rKfiw^r 
i^ ibe Bilffl pf the sLkniaL eifcfTgi*? fram tht 

vafikmt dipuLra. In j^ddishm ^ chn dii- 

ff'rence bclwteit ei*n[i] and noiae ewprnEi 
tlitte is anmbEr efEitl IhBl iTinreasci the 
jign^d-lci-naisE ifauft Thr pmvt -erKrEy 
CHtlllti down a. dip^ EepJ line to a. jmiC- 
%\on fimls ihai lh« j imrtion doc! not tiit-tch 
CibE dywJiJ fptd Line, whlfefi thtrE appea-i-e 
bo i match ao f^r bs She sip;nit is Wfa- 
TETiiEd. Tlu^ is Ttue bECaiJW thrr^ aie 
idt^it-il iii-pha.ie sii^hala 00^19^^ daviii 
|bt 4vthEr tr^nami-Feiewi lin« fEeJilrf 
liiE indCLtOil which EfTefUtcJf mndify tl» 
IMbmilrh that wOuJJ othtna-EE EitiitI ind 
Akb eiiH lar tfeie nandani isobt liETHl- 
Aa afl tJ^amplE af itw sbcw. let lu ck^- 
sidcr the mF ^ hnn dI iiti^ance 

R/fk fretting hitD a IPbin 1 miismisnmi lint 
of hTmediilCC, =■ setio- CQIYiMKII™- 

L^Uia from th« maid trflnBmissiDa litre 
ittta Jhe JuutUoP th*TE appdafa Iti hft a 
tTLitthr IJsoVinjj tTmn arty Oflt pi ’-he n 
rjijKJE ieed Hrttf tntn the ^lariCUOrt lllfr^ 
appari 1D ItW a mismaich. The impe- 
dai^oe Ewen licfn mny lotd. Ihic- 2 % {-H - I"! 

4 - k. The a tan dins-wave t^LIo <■! 

the Feeii JIPe duw to this irtlinHWh wauLd 
{«.-!> i2/?i-|- R 

tbrn he-.=: 3 n- - I, 

R/n 

The trarainiiE-sioifc ci^ci^Tvl oon Wpa™! 
this mismaioh it 

ir^i-l 

-(J] 

n' 

iot nortPE. 

For Tinit no«< focTEy acLiuiUy banir 
trarttnllki* iota tin JWClkfO tncim a teed 
lifiE, the enfitifr going do™ the riain line 
to rlw rfceiiej is EnW fBlW af the ntflSn 

mi 32) 


imyBooY //AW.? 




We are.... because 
HOW we can deliver 
your COILS 

It's, Irtit Mwe latlifcidory lo b# obi* to xoy td yam 
'^^urv- ^ can wmei iKgic- pnili frttf ^QLi and £ta' 1 lv 9 r 
ihrtm promprty.'^—than la layi "Sorfy - wm enn'i ijpf 
ihn wlre-^' 

LTj ya 4 iv ^ppc^NcetJorti Fqf 

fMTHLEAVE’ACEFATE IhiTISiEAVe 
COnON INTERWEAVE - TAP^ WOUWD 

UNEVER5AI SINGLE Ofl WWLThPIE CG055 WOUNl> 



Wait Gaa^l JNdr*i-i O, la^ i74, balmaai. CwHh 



laid ui yaur 
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STANDARDIZED 
METAi EQUIPMENT 

AOA^lA^lt fOA EVPftl^ 

Pw-Wi&td Eqip]pm?flf ffift6[|- iVKin^ ^oa(^Hn, ilK^dirtf lu^- 
■^KHwl iTiT'Mitll^i^Erd dvsfghil" JugpffdT ^iS i' ,J ructifliv |iyrtl/^J^iW 
Thnl] 4 1 I p^lui- ^CUM*TiAflH^ITK E^in^iphx ll#4d Nm* i^^itil 
m^dR-h-DTElDr unFRf -h 


Ei^lilEHn oncf pbiinui«1U^*ri wKI 
HGMimA wJrti Pihr-Mvkil 
Pr^uctiv whrcti nra DVDirabrA 
m*rf rypo- tf{ job Irom a 

rtet-i>vf do D dflfijxp- 

l^l« 4 «gnol iKftrilqv«i *rtd !f*tirt 
&f i^didirtalinfi arm ti 

tA* hng^ ffVDlil^ gfir-M«ta|, , . 

CABINETS • CHASSIS. 
PANELS'RACKS 

SSfidt ^ 


E-t^ 


’l 

ii-i; 



i 

mT 

1 

1 

1 

i;. 1 

1 

j 

1 

m 






([Td^dniijfrf fasf 4 i]> 

line r^xufynrr tO Cbfc letd rc^idUHtlC^ »teL 
Isy M |4 line pr 

I. 


^u-IJ Rin-\.R 2 n-i 

^'cT unPl iwiije ciicrj^y luyini^ a di])ok 
ITic jmoLTii oF ffUiEig [inwa |;h^ 

maun lin^ p| iht fiiit juiKricwi it LJieii !l>c 
pn-jdqict [rf (ij »nj ix Vpi. Tlit 

tEriy.1 noi^r; ei^^ tr-rm ii rtippka Then 

ii UrTH'j Itiu pT \AiUiy, Tlie abfl^v^ f 

Had/ Tat tac+l oE tlw dr JunrLiaiii, 
iD thj.F die nndiA -sn^rgy tCidCcilnff thjc 
ftT:eLT;rj ii Fof uiHt jiDiae energy Fr-Ml 

fflC^ dipopie, r — I- Smcc the signaF cn- 

rc^LCtl eu:li junctim in |iheee tor 
uiiIe Jignil ^icrgy Er^t eiLh aE tli? h" = 
“I dipcilw rn l3ie wlxJe iPFay^ hit; 

Kil^rul r;rH:n>' C^e^ehiEiH ihe rerriver mjlE 
i-irriiily be m Thr siffual-IC-noiM: ralio 
lor tb* ardflaia La tiien 

LOIng^iHdb [5) 

over n'tiAl ii vi'QuId be -Vi'itb j singk di[>^|^ 
so lar u$ tubt lUji&e ccrrKeTL>rd SillCC 
k d^TCS IML supear in iht fjlfiaJ ntUreasMjn 
it dw TQit natter in what jiuoiKt m 
jjfkiiu are intenfnufficdrtl, so long us fehc 
^ig^E COeriiu converging .|| ajiy junr- 
tioa be equpi] and in p^are^ nnd E4 loig IS- 
ItiQ AitnAt f«d trujipinliiakiH Hne innpe- 
dflnoTG br -TQtal and □^ incJi th^t a 

^Maidl di seen when locking Er-ooi cbe 
main Liw Ladi up' inro 11if r'llcutar' 
Junrtinn- 

OF OOuTCC. nuiae red^Ftipii -diie Gd the 
eiiGcnnj not rcc^avaFIjJ froir dJrectipiti oE 
hHfh-ficiis« EJdenBiry will hr. the jajo? fgp 
ihc arFHy nE catKodc-folIpwcr dlf>oAex ■& 
for any ctbiJT BfFEir oE the ujne r«flplion 
pBlEjCm. Iiaiprovemenc m si^eErnedae 
Tati^ tlllC tc ibe sijTiial Erom a lijgli gam 
cathE^e^llovhft oyerridinf rrraE4 

(CnfrULed tn the r-K^vpr will blao Le the 
same as Epr i.-ny rirttieT tyue pf awr^y 01 
eOh^l ^in. 

The cnlhi^dc-folloi^'ef aaiten5iL| ay^tetti 

For reiieiTinE w\v}w% enc^fiii promiEe, w 
fhpt fwilwr ifevelopcTWjit niitHd Tnike It 
ajiloiy laiefni BtitCrma ior me iy\^ 'wiit- 
SriHltltnCy laugEL 01 COU-tse it niil only 
be iiMblii l~OI reC:dvLJig since dx tiibta wlJL 
Ckft pisj™y?rin Urth dl reLtmnc TFn hlf 
r^TB-wfcaCR wLth'bocb the d^polt^ ^r)d the c^ 
jrr^ h that thfl: gain nclC Tvha? might 
be -^irfd.' Tbt Trrw gain cJ lEie -dsiOCtc 
comfit frool t»-o ^oujqf^ Oik ei thiar tbe 
tube niiitAIBl CondnctancD xhpii|<j bfi is 
}fl^pe ai tlie Crarrirnitsaon Unr il^T^id^a^^^c■^ 
iF-a wmadWahle ToJtagf |cnB in tiac cath- 
[ide->aollowcr Ij. io be jvEiiffed by tbfi ^Hiti- 
malami tjF a y^th^i tfi 3 Lst 4 *r Eor Bm|»- 
■JailCt IMtiU'hmg, and the otltfir In that 
■ STicrjalJy in We big1i LelevaHOtl bBiid, 
cransil ll™ eFierts and illlcteLKlrode 
Gip^aoitanpr -ciLile cEipdc Irhidhig, ^ lIhe 
[ he dapole open-rdrcitit voSlIfe i3 ]ii>t ap^ 
liMed Ld dir- ciilh<)Je-FoJEawi^tT inpai This 
Into lOBdlr'iJ' eauaes tlie miicnil iiniX^noss 
heE-^cen dlTindes h> BH □rray oi oathodf- 
Endlow-rr to adverFely c^TcCt Lh* 

fiPrijr Oneiaakiti ov^r g FiBnil'oE freqim- 
rici Thf- dTBl[e:ljbr lirhe Foe this SLpj^lka- 
Linn Ls the same tufcfi that la desired /or 
iruny t-F aptiFicatioiis, n^nic3^ i tnhe of 
|i.iEh iTintnal MlkloClftiiCe azirl low inE^r- 
eleccepdc CyL^^Cilanceii and levw i^L^t -OCn-- 
iluLtnncr. PrrbsUlj Jinpro>^ ^thodc- 
Enltow-ri iiHcorus cooirt he EiirlFl v^kh the 
[aifl Of Ljfhdiwjae h3l>ts. T^ie anteima 
will alvi-a.vs h^vf iht; diiadvantagr- nf rt- 
lilirlnfl. I’jOwer iTnm snn'j- aoM-h'^ EO oper¬ 
ate ias Enbes. 
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2 -iiich watt meter* • • 


f«r difEriinineling uieri 
dF Fino iiaflel Anslrumeritf 


.IACBHAL vzl\ 

AIeQ In ■tilHl" 

<F|>P- iVlYhiiL Fbi^ EPH-pIhIh in^ 
Fo-h^^hinn hi^JPh '('-41 bvH-i-lln. 
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illAr ^pHy 


■.^nnndn InabjUmD^v- Lid. Land*^ yi'l 


The Industry Offers 


DfSieNfti rNfrU^riiT 

co^iruL iwirc^EJ 


Ciukl^ TVhirJi ^rc liid ^ kkiurt '^wr 

ill uliii- Jiiil UiQh friilMCPl-^linunrl 

TvImLKPP ?pliu kdTC ftr+n ?inMicncBit "bn Ufi 
K^fnccy Ifor Li:LJilF';rT 1 jt=., ZSIS DdLh^i rtiBiiiK. 
LN-'idgKl U, Q^hrk.. ^ ^ , 

riirtc Lt«P arw FViJbhli: C. v-iwr Ii^h 

I l^n I S V *u ft.WW -"C. tJnit I .£ : I 1- 

BU.DiSd □![_ P'liEle rrrcuil, Iwa pOlfrin^ 

Fur ii«t WJrta mlil^l 'ir» Miicumrl^-c 

—i^L^li ruljic^l! IQ ^^linii Uy ^rmriH.^ 

l^rlQr. rrwcuil, lii pWltiV*. Fnr -nic 

upEii fcf^ am Ezjhk unit 1 HIM v. ici iipk:.Mo3- 

liwB whtrf -KH^fr "tanK^t ip. ■ iHCpr. ^ 
i-DcinL. I pniii inri. lui -Dir *-H.h Knb Ij m 



F-Q-UAilZfA 

A pi-dncEun Lfl* <[>11 ■ U. 4^EunT« 

IJ Jb- 4i:|kijllfa IL2[^ i-l BO 4^Tcl■..^ bnd J, L irrf 

EO he in CFUbra.hirl snd JcieuLbJ iWti dU FlepS 
hfy hnn bt LliC- C»ntniJ En^i'^pr- 

iiit^ 0 >r Vprdu|fT& A-pnli.. UailiLrik. 

Bit'k r.riG >>* irpnnwntv MiFniixliM np- iri 

^ lib PHD dll Itcpn II Iry liim 

inR rlic- ai.m Lei-rrai|j !n f ra¥»irr r.v<fti*iwF 

l-OlJlIen PMl <lv vmibr iiiini. 

A EimihHiit K eiilbTL k 9h|l DP P»ri>lfllJm ChE 
kvfl Lid p%miiibl#^ vjv# iliflloEiLEHi «^Lvr tta 
P*||\TI 

E^milntP hb Uiil in nFDvIUP- CP>+P E 4 i& HP-^i 

E^bPP-9rlDQIj 



AiAiTOANZ rNSTitiMinr^ 

PbLJK ITfCOClIfll 

A ptfir racDTilcrr hyiK B 9 L^ lidl Iiel-ii nribn^onil 
1 .ih Aii^nmc l-niti qrnT"E^ ILubvi'Hx-^l' I "= . 
niliifasln. N. y. .orpirnrTi r |i^ 

nlKqrdfc iimvcmi rajImiLkni luE^tiiiF. till- h^nnl 
■iL ^^arli v^D^inee ♦* i li.iwar iw j Idhs- 

rltTimle P 43 'ta 1 " miliBl hidiljmE iipuiH»l i>i 0 iiJ 4 > 
TK^Lhb. 

Ojl'crj. i| M'rrniLiii HI ink rEL-«d iTrrn-TJiMDtU^) 

j-tkI -yuiU. ■-'■rJlIPl -iDiiplM- "Klh Inv mi 

'^ 3 n Ve prurp^il -b Ellker 7 -'>i EaklC- 
rPKklilOiiilTDJ Iprm. 


JtOWiWJfTlS nBQUiHCT Wftfff 

A riHqLin^r dludol S-J, 4Ci&fHd for 

rTLeE.-iUEHcieiLEF In ike 7d iiid I m? bp-'n^ 
hni Uiten inn^niK^* by Brnwnini Lalb^afurlblu 
[^f^a WlncHii-lcr, UasiL Meier leLLUPbv K 

III rilUer 'bind, nl gr 

miner +« LLtn. 

A whT\i PHitcsiuL irminUd LI ihe hidt « eJiE 
CDMneE 1eC3P9lie? CDUpblip- W thb Lra^mittn 
KLy 'hi takriuofied. Lu- liinii L iiJjyInjf 
T-abidUc 

in pr rw^ ifBaAii] liD 

MuHicin in dPiiEr ne hnil- IbaiidL 

£ C^Hlili«y^*rf ffH My 



COMUUHICATIDNS FOt JA*U*Blf l»t * » 
















SUCCESSOR TO 
RH-243 

An fjt Aia Jedadlu nH-T milt K£l-^ <H- 

Jan Pidb mbfouhs^f^ 

■ Sm^Bbr :Qfn« IC" !i t iL/ai"- Uian ^ inEtO^ 
Ihmi 

* 5iiiEd1?[ Wrigtl ILui H 1hd wciqlii LiI HF- 2 t 31 

* Imp^Q^Ad AiKm^Tcy fa* toii^ 1 d ± 4 ^ 199 % 4Hbr □ 

lBaif>firqrtii£i :Mb4* eiJ ^ C I 0 + CK 

■■ CiMtW ^mr^p f3-34iDC l^auiditonipr and 

h5^7&Jll£ Ksnaanlc UcKlii. ^^om^l-pd ^ HH Wl- 3lt]& 
EEUlQa 

» Tru* HarniMtc £*ccl 
4 Th* ^yqlHr StobUJIiY Ws# M^^nnlbjv 

* ConipIbWir lfiW1]aD7D(iUi w 4 l 1 ^ TUI 441 



/ REEVEE-HOFFMAN 


SJILES ^tfriCE 


. *^FW VCtk -h. Y 
CAHMllf. FA 


FOR PUBLIC 
ADDRESS, RADIO, 

and kindred fields^ 

JONES 

PLUGS s SOCKETS 


af prny^ri qi«]3ir^! 


^jmall, C4?rnpdCt, «a$[|y 
movn+ed Kigh fidelity FM 
tunerK Arms+ror>g FM cif' 
cult. R^ng&: frorn 85 to 

ma MC. 


Td 4 ^u#iicY i^And*^ 

jrpquan<Y <i'llbF*lM- Ohblllbi±*FiH, 

f-ammr VPp^tr ind iquaru WMifm 
Fpv^ptpr -CipMlhinc* RQliy. FM> 
AM* TUnvnj FhH Tunir^ 


‘ ~ ujrtRU!’" 


CAT,MJO& 
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The Industry Offers 

^rpit* -k^5 

&-JI f-N MClVPrOX 

4h 4-ni HtonJEta- Ljpc I ITU- A, n-liicti i.Erai'shsi ■ 
01>i:imilK» IMdlDailCIII ri C-cIiLCA dif^^nCj- In^lti 
micsfl'nn -i^ rHrrjiifnnn mnl ^Lj ii^l, 'K'libivtf. 
iL^blhr-^ Qp im.k.-Lu-pc*k, i.nd m Ininp- BdiL"!- 

imp itT pF?|« fit od i inliird 

iitruriLi^, liLi ban ■.nrHiuiirEd Ticnml 

Ui.iiuo Ccmj^v IvThiiA^yseiU 

Cymhrbliii" J9', Mhik 

£LaJ£licy df -dratiutriiiy iiidiLii.Juiii jh 

fnrnpArablf ^irh ^ m rucui^dr-s 

iy Lhr a'^.ndi.rJ hcT>:id^%1 b*niii ^hni qp- 
dLliUrALiCd. ^cciu nom k* Tni^ durm^ ibic 
■qirTi.-iii^ -41K. htiic-t h KflDioie Litfh:ib« ean 
in: ELii«il lI tm trni:initLcr xnifT&^r'i rjyih 
T\* mn'ir« mtf * [dLi0i*i' diadfirri 

niblJDr wikich pprmit^ 1 )m ni^- ^ .| Inyr iniyr- 
dl^UllLltc ElC^uUi^. Ludiu ^yhl^dh 

■ n. prniriiip], iw iar mNPPnnf r1|iinrriii|i lTIU 
lUllc -iriLli Lhx lypc \ di^lyi&iCiii ahA nuiif 

mel'F 24ii ih^- \t,r Audio ino^lierfinf 

Icl'bftiit dibrarlEn. i* uid ta Lc bix qliyii 
i}^ 3ni| di^iivilinnt ii Ivr a,T cnii br 

iii*M.1Urcd. NoilK k-pyl if uid rin ^ ■! Ind-I 
TJ -db iKfo^ KdiJnliLliaii 



OiUMC^MT NJ-q CJ^ACirORS 

A ld,ph-q iviltdb iK lyid b> 4 

Icykyipi FEkiptK^p 0^ bECCtT iJUftl ^ Ih'.T&ofi 
mbpofarbl Biii y |>^#Er hrqpf dtA hu bfr* 
■Hvnliy;^ bf Dumjanc ckciE^ Corb , J4 Ku 
hrt SliTTl. VDrk. 

AVillylil* m nn*ifi 1rwn 5 Lo IfldDUU 

ILrVIra Jri Efll Ilt ItUKH^i^nlh rynHn 


TVfLWTT lmiW?H4Tep-U3AL 
SUrHAi ^iNERATOR 

A atdHl ^lu. Jlia, ma4i\ jizi. -tf iCu jb. iVhrni- 
dLil, ind Fn'4 E!iinilHTTi- 4 Tii,pl rtriR’cri Ol 
id.'l Ip2 "U KiO *hd Iwo liErmunir nr^Xf-; ~ 

rttlly CilibraJH rrrnp 10 l3l> lilO. been 
^-Tr^':^nr+^ W TTiE- TlrlvftEI: HUdricyl 1iu| m 
mdsri- BratTLiwi. QhiO 

Cirr^lt *ek^0T ■Frr-?¥4d4i!i ^ ln.iernnllp vt^l 
iLilii^ yiAnBl J’^ArlihlE Ot EO si 4fi0 cy^hzi I 

ViAriiiL-'^ IMfliL-olii lyf exI'Ki-npil modtirkjEioii -V 
to- ISnUy^H ^Efe?" Ufifrt^u.li'tBdj ninp.! o' 
judin ['-ID ^nlls ji dJU 


f^orrtp sfcriDM ani^ 

mUOn iihJ probn minVrtnEri ftfii -IriilurE 
iiiq fTkllrFI-drlYCK M4bc Esarixnpi Eiinr^UJ'lCil 
fair JMrinH-iud«d b?l| "kiTc biB-n an 

WIKfd 47 \ht PldjlBclLnio El|iil IH- 

jrlipmimt Cb-- fnc^ W CUUII I1:c»kFj-H 

H. V. B±l.llliii lull hi ^nofrilnn 
piO^Od FviwLyi iiihHi irnm ■l-'irrlibOrd lOiP 
vIdeI. 

^hd^Od HfllMil F.Trd l 1I aviiLi nl Y''LlO ^k>i| 
m-n k-cx1 BiQipmF>v1 fa|i^ j« hvuilKlila in i-ll 
thi- il;;^ of vntEiiuiilp :inH l■■>C *** 

nimiiiiin ni^ for hvqvEIICf IticrCl- liFlwxrn 
IWU *iJ 4rd00 rmu 


Rf^CO LAI MUm>L£ Sf/JPrir 

A 'drtiTy whio^ COn^OblP Iv--J cun 

I’miiOii^T'L'lrLAbrE- H ^upphyi dr^ inriiiir I IDIM 
Q I 1 * ]ED ¥iilEK SE ciirnflnr^ LHI Du mir 

'^■■¥k C -L'Obply ■kiliVcrinpT FTOfn — Sn faNI 

■ offI- yl S ms, End Dfii- tHS^COr OhpC^p d.T- 
-l^ I irElp*r05, hkl liEcn ilmlripH ^ 1 ^ 
Taltcriihivin, rnr., 14^--H] litUPOB^lL Afv 

HUP Tlufifainf. n* V 

T#d (Yfl t^hrnl iuhn; l.ri- bHU-d « [I ^fumi 
TLippk unttap^ ie p^ld lU Iir Uat lAns. S miUr- 

rakri. 


• COHMUHl'CAPOHa FOR JANUAttY lT4» 





















A size, type, style 




for every need 


"Hull 4 Cf-ntury at iJiitniEarnt Hn4-i¥-H4w If 
iln^» TIkxb Kpk Elrcl^kdl MtHrv” k h > 
bn frwm 3" U 7" I* a wl-rfu vewM^ *1 

OD-fj mflaniFn^ arrartval^vn-if. 


h\o ^rCEf Il4^ -^pBci^lincd -jronr rfijuii tdfiCUf miy 
avjn, lUdEfTCH IF-E TripJBSi; till lIeeuIv 

EiifinftMrEd ind nxiM I'li fnr > dciipn h> nEsrl-y i^ir- 

ElLfhi 3 i'L-iv inEiAi^niivE chinfiEi? OF jd^l-inn-r -VilL 

bnffkE-. 

. . A irf# CentlaJftcd liM+rlcal 

lnxtrH4#ht . Prum itrr» mii^liuiE 

\Hr\J 14 pl-aFCic ^yldia^ lEuni fI eDHR 

dill CiAtir bLI Jit fibcic-q^rf ill TripLll^i -miidtFLl 
L^[|k:infwij Ixiccy. Equiff^d ¥‘'i[K fptcilL 

eIuiE CQnrcall in iinJiMihlT rniimi. TlSs kII- 
f«iltajnul |icbi:iiT LuCJ-D^ «*C- Iivinll pnti(i± JiuFkiJp 


ajrk hEEEcT ■qulili -CMCCCil JFbd CDnSCqwni IKVing^ 

1.0 

OiiMpItie mncf HFiFCucHn ii rwrp m -pcE f^jriiLJiiLE, 

3p|>Eaj-arK^ 7^4 ip^il:«lii|- Lcl TripLtii uld 

lufl'n J>nJ fLTE |pT«ciuDB ^1 fodTi'iAllCt Zii JVBZ HHI-rii- 

rriJTit ppnJ. 

'^Caaipirid EaflnE-Piiaq , . , IiipLecc 

ajLDEJinr t ficdd roi^ionriq:^ JCiJf AVri^ibli 40 ituon 

DoiS». 1'hvM tirjuittfi tM rcadp JieIp y?ij- vj^k 

fl-LihlExnL jod ED bhTJnj y?!! iK* IhIWI- pEiclksn 
jjlEEEVrniai^i IDTI inini. ih^i I'rifilrtf: laLiiriltiri^ 
^x^iJiLiti Ede Ehoci., vlbdJCiee Jiul hualdiT^' 
LCLijni^ ji J43UU4J undrr |AN ip^iiL 


■v i-Ufa ^Hjr f'lvl yf^ia-dalA wllh carrflai TrFplirtt calErlvig ond ffaHcrlptnr l^ler- 

atuwt, WrFt* and ^pocifY cB-fr partkidoF' k wMxti bn4-or44.lad. Add^f^ Pi^pt- Ali. 


Silut r 7" 

Hwnd >gr Shiust* 

AX,. tt 

«r DYaamam^UT 

TPTi^f ^7dn^,. -MrTTt* ^JiWEfi 

loJ ijui'riJ itfdF' 

pF^r ftAJiiFH Otf >op|.f 

wtjdfti. 






& 


TRIPLETT ELECTRICAL INSTRUMENT CO.-BLUFFTON, OHIO 

RtpiCuHlilt'-ct ill ^EiEKlpkl U. S dnJ C^i^i 


J. K. PhTTh Ikdl ruiioEiJ k^MFSI Iv.I?i- 

!ltr-plut EKLfiHiPBB- lar ludnUI■■ rfc\\ 1.4 
HiTChdtai ah Eht AitLLiE 
rimULUL ITfilfr- 


AJLba W- Pu-Ln, 3f. Il- b4ld^ al iIk. bCd 
U|ifipivriiiH diid aiJtl- dE|«ri™BO.I □! ^ AT- 
I-I Jl RjiJIu Cj>rp«"^imi, Bl^iCiWB. H. J- 


V. W. P-^N-n. lormArly t^itk N-ifSH Anifrli^n 

I'lilliM- Co.. MS iiuiv puklbdLv w 

f 4 V Co^fkit of EnpiiBKriiifl. IWi’fc ^ibbe 

A UlilVWOiiy Ah-inut, TO^'k J. ^ ^. 


HafeL MaN-M^htK. iLH-iiirr AiAttl -Ol ihh hllbta 

I Lpu HLhmi d Ellt f CC ■ociiiHi , d^irl ■ 
inm^'i ’bfO^dmiE HLikiiCa. liU |0Mit4 ^ XLxrT 
Ol NAH, jfe dUd-SMa^l diTocUrr Of iSf im- 

HiiiC^riniir de-ppirownE 


HKTiPy U Oknm-ikT-- iM-iLti G.l^- ikiclu|.>- 
lllhni Pi^iiiEcr, Tiilp 'btfo iii-miil Lcdiriitlil b-V- 
la-rvrliir fll I'lfiiflion Inr WATV. N. ]. 


Tj^Brf^U-4 H, ^hv4i- ej -kv IttlllliC^r >||DPriniiir 

44. ^ m nppmliiBTt Fur MTv.4!fi£. 

H J 


-pkffTiu £. Hlp^UeL h^F trfEpmi chitf Ell?'- 

iiiEi 41- KRD.-n-, Jilt gc. Lmii 

■ DmplLc^ lyJLO --illd iBliviiM 
IWriTd Knl*rl. hsi 

bttinit rriB-ilKBBO ul L|i^ Vurlc T.Aiilv tftwl 

4p4nA»iL iELlKTI, 


R. F. JUfvt^ hil ivninniid hl UIILB-ni: »>£■■- 
ml uhr EfaynygtT ^ llin laHin- divillOil Ol 
SfiviitlJ. Printacti liK.. aod □niwKri 

pari ti-FII«J!k1p In Lky Dix-ii E*ii* Hopply C«ii- 
r^inv fIilnhiii, S_ C.. mhvnf hia bctwillE 
vi^ij' prE^I;lEf!l 1 ti m^ylarU 

M^IvCIId EHdbaPW r^kr.BniKiiiitEH, wvd 

TklHini, 1LEC pfctaldtOE ni IM >ntBctyl 
RrdiA ClfhipBrty, FECEiftJ tMcmcnpi 

uF L"0rnm^d»l5f'i Feuih lit flO'y PnpirlintiiE. 
piEMLD dI ^lipj. IQT L'h«ir mnEribuLiani E4 
■ KE£^|F||| prnKtnzlijm oT EbF 

hi, Wu-ih FuixF, lormtr Tni^bhl jil 
ihmrgr iq#” F^riKi LtAc £>^iliOli, SvI''^iii.b 
flrflTdr PrndUiEt. Inc.. hpi ^"n. JctriinlEil 
w^w fetlldtT^I in ckxTtE 4l manurjoLm-mH 
rvnEraHj JB tr-moaod- iiuiliiiiii. 


News Briefs 


JhreifSiTfir jTCTiTJTJtS 

Ofmnntr^LaJ -^-EfUkiF IlF*™ rfii^El E|d>.liE*- 
1ipnq 3aiiiJ ciLW ht f.lul PFIOC 14 Ellt dil4 4l »- 
pL>&Ek>n FC^ ilnhii hliLl EitFcTyKa-% 100014 "Ui 
Mill iinriF i^ur lirBiipip Er.i lVhlE L4 ti^inn^ 
oyliirE x-pplj'JnC Jf EtMW^ll- |irn™S|i| BEXirpct 

TEquiirrtitriiJ 4 it- mrl- AiJpliEiEioni ieut Ik 

ril^l 11 aiij limp ^i-lliiii tht 1*11 Kt4r ol 1.^ 

itrm. 


UTfflATKTRf 

Thv Hj^tIlue n4ApMlmduMxu Ccl. i riiul>rii3ixtj 
w G^iraJ Time JirtlTtflMnw Ciwp., Eiai 
EJm liJEEl, TuFi Iriffl-M.. CwW s rckaiEd a 

I^ ^RP rBlalnic un rrtlirOliDUl- LTmiPR nn- 
ixh;b, ihyM. PiDi-.trTn-nc^ ?ii.J ILss.iik 
C^IB-I.^ haf ^koE^ jruAlc ■liA'i^ViCIi |Jih|i 
drnu-inKB anil liiEii^a ed Lit iptE4?i TOllPI^*?. 
lacMU^utltl, AlIC SlJtli 4t^ , „ 

ClUVC UT Ik- -E^tamEi ^ weUIuc t if 
[/a-mlin. 


OuuU-DLikUJtir KIkM kWp £oy*h PUm- 
litld, He# Jtra^. Va™ EElEBitJ m 
i-. Fj.^, hfa ^ 

llloJtriLtJ ¥.lfh ■dfl.ul ilraBix*! ya vtll JLI 
LoJilinPEn i>1 rnoro thus 3f!i iliHti££iL o4 

CL-|iuitOf1. 


'^l|Ji ^enriiinu maEkj LliE tail Ld iTFIE? 

■ai FCC DEilci-^ whkli #EE1 ppAmptad. liy iUi: 
Moe tpierpt^y. *iid intimtti] pi|au->jly ho 

aaaiift eekdolci l 3 I.I Lrpvl1ll4W? #lin, hpxiiuaa oE 
v.ixIvKM- tOH^ihOEiB, diij duL Iilve JOlliJj '0O<- 
ppaimn -aS their 3aie¥«dr 40iiW aatcrU-ni 

J-ka en-nirLI^ tlllt^, W F^ "tj^r "ntilila tpt 
jOli-J IlhEtT ^^IraL riiiiniJ iL ul ITkO^ OT PP- 
0D-9P^^ BO n-k 9mitly Ftliti^4l OPfilir-BJuHii. 


WIrp kaoEB^iELi C««f- qF Ajl|Brkff|i l-^IL 
JkrBPl, Brt?i.iklj3^ M. V . h|« I.iIebh emr ihd 
elMLI Urf OJ-B^T^fchiiriiiH ti^illLiti rJ. -Si ■ 
Gt^.nw ABimriJiiiB EiiuiOiiiePL CoiPPPiiF □■ ?kw 

Y-urk CHj F- J Sollivta ib pnaiiltnl oF 1^# 

lltB.|y ionpti KrrpH-HLisfi ttcftfi'h f- U-.TMliall 

Il chiBr ^^irieth. 


An alKJLBOILiu IT-aerB rfwrfrtif?^. 

lU bt- known aa Eylipihli ■CtMttB'. "bM It builE 

H Jl.itBBlfl, L I., N. Y. wah lTrMi.flii 

rrcnl'lF Ji the li-Lc 1* WqktF F- 'P-cflFr ^Bai ■ 
man <tA I he ftn^pd oJ %lvETiiE &*Ctrlc-. Pnjd- 
HCn, |n|> 


Elyclnp-Vifc#^ IfucliBppP. M 4 :h , ka int ^ut- 
lljh^d A kollptm, N«l I.^_ oJi tM- _F. V fiP9 
OC0-|-a.:l pica-MM ihierctHlLu'ic I'JT l^riniERE m 
hlivPIHir^ 

l>BT 4 «n Abaiyt PrrJucIt, lne_, Setjhi 

.^^-EEi-le, l^irUMl It. OdiHi, hM.sm Etitii-td y>i 

fi.'ht 0044 bp^klxl ni. Llic redlliC-INII Ot 1:n^|• 

ElpcialiLTB UyLle b yLi\:rril1 FI^IIO- 

Rn^kf -frfliil-'^ raiiaip uF pi rti|>IUI4lA>i 
eih 1 dtSCOvt^L 1xd mylkjl^Ja dEOek^d b} rhf- 
F;. a. Air FeFtea dUELA^ lilt w.-p r anr jTcully 
rtrLnCliltf Ll>il mlt. methudP iIl^ m*nI 

(pnpi;4 BiBlaa L-uJ ttsyPJAt OIIIP^ hllmup. 
wtich CD E.■0^ljU^E^kP Milh jTCkfnliiylET*e #|rt. 
IPA'bIiIH [kf> aptPKiu >*-9Lcm idj^lOXl <^i>o| riih 
HLiTfa, TkHe HLilPETi- aw ™dB! L<i be UonJ 
Odb rnulLtT btorop. ECftie l.lit] nCtHV 

|p^ and -iian-TTnittwE API:fd#4 

Wxflvd. Liuiij-ii Elwilrtc CooiPM-y. ^Oiinl Var 
nun. K. Y.. iJO'-e .irTUDiinnEiJ |JuhliE'4ElOii 4C #. 
t-aiDiD^ ^-Mi, whiefa dtticribn ood IILuahAt^ 
kIahJi unil* III rT^-ul-nra, a%culELL-l, OPd Tidhi 
imLhFUF rak-yp 


JbzriuilLna a1 Lbs CfflttT will Ik uiiiltiF ike 
lliFtEUoil of Dt- TtfniiDil ElMlPP. 'Lilt Ipi'finl 
bapUiTut. whFAi frill bi^inw p>iyiit-fl Ik^. will 
ootof 4fer .betbb dF t1m ahr uelny 
labnd EusudeL 

TW auTta- uf^lotiaBi^ ^ Ft-piI U. Link xtiJ LhE 
fc*tnulonoTinp| FuKliona PF Li^ rtp^ki Cnr- 
EK^alitri hiiit leEP cnmhwcrl wOci- Innk 
Hpd34 CnH^^Linn. 13 W. P Srrt»t. N V. 
Cili. 


Cata.1:^ W Lirwured In winLiiifi l4 

Bhil E-ltti™.jC rriEtnhul-^ iJIflriOP. ^fcril 
LwiinrJ 'ElecLTi: CMIdM-'F tl w JarkaEm 
Ekil., ChiPAffP d. T'TlInnia. 

tk* U^aktinin 955 H4rEh H^hlaTa.d Atc- 

n«. Ltii .^PftlfB. .fl.. CalifiOTiiir have rSra»fd 
□ k lir-nnpB- WfktlB JH^EClfilHj L^or^it A_ Slyl- 
bip4 iniL-iO^IWK kooma asi itaafdi, 4k*ell 
luTt .irr-valvB mfEljl, eM1trlt<ai fub iK^iitil 
luhinu-k, bEll «!*■ 


CONMUHilCATIOPii FOR JAUUABV IHI * 


















BETTER CONTROLS 
TBEDOGH 


BETTER RELAYS f 

iMCH MIDGET srflfrs 
jftAcf fcowowr fn 
MOI>ER!<f DESlGlf 

tiMcb Midgel Bijlrtya meet today'* <tejiiand for t&mpflct de- 
figo-end gnuce poalttwSj dipendahle c&ntrdl. The Midgel 
S*rL« oilers d wide cttrice o( lypis^ each ao tiny It weighs 
Ih** Ihin two aumceiT and bU Tneaau^e [esg than Iwo Itvches. 

When yoa. hold a tddch Midget Htlajj between ]u*t (wo 
fingeri, ycni cjon readily lb* evld&ntfl <rf nuinufflohjrlng 
.tldll and Hectxfcal-Engiiieeiing dcBign that's typl^lly 
iecroi. K*rBj qiuLty tiJat^riiils and taif*lu] wrhr lf mil wi g Kip 


SiH^igsi saiL^'S' <g® 


LEACH RELAYS 


I 


ZOPHAR 

^ WAXES 

COMPOUNDS. 

dUff 

EMULSIONS 


FOR 

iNjtnAnwa Dn*! ^ATUPiioaFrhiol 

eP ELCCTRrCAl an* 

RADIO COMPONEHTi 
m 

Ahp fffr 

CONTAINS nnd 

» 

FUKOUf RESISYaNI WAXE& 

» 

ZOPMAA WAAi» and UMPOUNV^S 
Me^I ail flzrnif ond 
l^v4l4T<Dl4qni if 

■ 

rii<fuwj«E 


COPHAR MJLLS, ihc. y|, 

, FOUrfCEir IM6 

ST., BHOOKlVN. N. Y, 


COME 

iiHci 



IDO 

pmpen, 
KYhAny -on 
c^mmuni- 
•ufioiM, 
mdi^g, find 

rvtfiarch 
dfid eiTi^H 
n^fl^rrtg. 


Mawth 114S. al +h* 

I.R.E. NAThOHAl. COtlVCNTIOff 

a^tdi dee 


]4F milhiix 

at tk* 

RAOFD Etr^itlEERlHO &K[^W 
C<rand 'CAitli^ql PyFpGi-i 
Hmw Y«rh 

4 •■Day l| SJ. 



The Ipu^tPiilv pf Radin 
Liicl 

3 €tM Tfdi ay*mt 
tu^ Tidl U. N. V. 


Tiiri:^S*Star F-M 

F-’VVttctfi^'E Eiatu |lic ?iiT:i;iil' fi.ai' ^ctLip LNH 
wIinMTTcr tiM efdipi jt-k tiLi-n^ i 

to dtr lurnnu liy-ort or J pOhirlCin 

TciltLIirfi. ^V£p niLicti tiEiHi in enr- 
laLf rcrunlt flTUf t^atlSC r i piio^l^ £ap£- 

cidCy bi ri^hi jpQU whert sintiTDl 
ahort iQcrKninLf merits nsii riffle 

EOfPthct 

Twd of jilnyback Sitiidi 

Li&fid I Ona' fnr the r^pTnrliiictLon of ^hct- 
Un-hasf reeoids, and ikc udsEr” ten 
IilkH-^L iii licy jdnttLCE. l{oth seta cf 
Ijlaytuck arcTLS air- lita^l^^J t1ui| 
^ttchiTi^ is not net^aaaFy in dr.mift-. 
□VKrs: flniy Ihc p-OpCT fvltCF Htp Llim^ 
he 

We -bIe»^ Lfb« Ivr'u pepi'taiiLr pru^frB-n' 
record L'abrneiE. i^jouitL^Ll dn Ekihlhf^r 
wfi«iLi Rnr| lin«j with kit. Recwt: 
kiYd ua-hac-riy^kiinK pire arTaiigctC Hf- 
COk'd^riR to lining hy iliu piffi- 

i|;:l'^iii iliiyurtciijciit whirrle^l inKi tl>-C 
■DperQtor'b r«UjCll. ThfiiJc mbarjr.lc anak^' 
4 ctniifm^l ntid tanH^-aavmg: py- 

i3ri^'£Lii4jnt Eni' T-“CDT[l:iii|r oper.34ioni^ 

Tfl* TmoFrrrFff^r Ma^m 

The tJ-aJUmitCFr iTwn^ includes t'Ai- 
rnetal spH/c purLx cdhinetiE- 

Moirntcd <35n (tie wall betweeti ilieik 
[WO ^lAtiJQiclJ anil away At| 

qnd r^f circuitE, ^ie a powtt 
Ljnit^ for B\A Qjaiiaol^ttr. In an criuip- 
■nnit tuck are auua eiE ibe aueliu cL]Dip 
merit 

Here nrCfc from top to liottoLis: (I) A 
Apatc VII tciEier aiid attHnifttor. Thi* 
Tuetef Ja noifUHlkd tLie trais% 

TTiSttor input but cru be pacelied tnEin 
any Oth^r drca^Lt nr inert tO cJlCTfr the 
leuela of iiu?[kminf |ira|{TqiLi;^ 

(^2) Nriiie auppresacM".^ Tlsts, lUiLt luj 
lirnvert very sjtisfactory in i cducinfi 
eecto'4 icrxitoh ujwl |p~oovE noiEe^ A 
re^Ce ^te circuit controt Ikaj^ been 
i]icKJEtt€d if« ■consoIrCte so flfcal 
pi^per aofipretsdon Icvich may be se¬ 
lected InelantEy a.t enuitol desk f^r 
iliPTerent types of recortie and lof noii^y 
Itanscrlpti^mi, <ir tflken out entircfy tor 
voice ^nd hi^h-quality preaainr». IhLa 
LOntr-ol W4-5 in^HslI^d in the ipacc oii^'- 
in^lly c>ecutlicd hf tti^ CCiLaC^ktti^ ulcLet 
S iwileli; dii^ Swilch wj^ iTmeunnte^J 
instde tiic enciEoktce and ts lucr 

eebstbte tlLr trjp (or UKcer rcad- 
En^ Lin'iitiri^ ATtifiEilfi^r.^ {4) 

Vjjialik liitc ci|LittiiMifJ“ Tliia t;qip.E- 
iief ie peciTbiiatitlj ^irnnet^trcl Movosir a 
reniote Itoe From (he C(n-rrn»alF TVwr/jr 
S^jf- (Lcwe room and cqii^rkrd ro I? 

^fickhrTT^. 

^^VA. 

■HiCA U] !hMh>U 

I’TTtcbnHBl 1wpipii*iH4 fiirii Iti-AB. 

■■ncA HE-AE 






u • comhuhicatiqms rot JAMUAtr mi 





































II 


JH ITAfclUIiO Hi AT JltC-7 

IHiJinol lu *t+«rTViilita IrH# *11 

Id 5,mo -"nd i«ci*im"nitid Nr bri^KU" 

in0 ^^*^TO=y L-j^ii 3 ^ 

pin hjiD. Will uo3rTTfVudll« "Kit JK. 
hclMl grDamrmdUlnl "nr-i lhl^ n« « 
iHiUtr. HcaClP V\ ^ lai V. EJhm ^ 
BFNciDi irJ^r. OpcrMlnf linnKmliit BO ^ 
niup or HKn a"i Oih*r- ilu Oil W*flU urdrf- 
Aviild^ H- dnnhli L-t* nn iipceidI OTO^r- 
Cf^IoIi ■k■ct^■#1«i«ll■T FUlIrr 

ilBrnl inivTOhiHi p»nll- ill ll^r liiiilirT cu!> 

■ tOL ^or'Pii"'-p«u^n ni'l lllinir iranii-U' 

Mdv b* mnMtd I" puiilirt. AJm sTml- 

■ hlr ^lEb 0 »n cnninl. K^cIfT QbiL ii ri^iiffa- 
Ih WjHl lur l4fid- #fpindiWc ttrt'wn. 

WrrPi- l^r JJrjii In^nd 


The JAMES KMIGNTS CO. 

SANDWICH, ILLINOIS 



Concord 


CIEhCASa ? ATLrfhHfA } 


I&L JiiE^iD-n P'-il **k Le. 



Uc. ^ tOclLims 

iT^prijitllcd Lo Lout orr-amplifiers 
.■ cnniaiciwl lia tl>C' cmUPHlEtli:). LVVO 
llliriiu^ I'lkb, I Ik 1111!-'^ OiU^i^ntfj-HPl, i^uiv- 
EiF^^ri'r Hiiilpul, piTe4l3ph:IE-i9 CO^I, 1mihl | 

cii|; iniipli^ET II fiXfrl iiiLil 

fht lifnilbiiiiliJife- lujiui. Tlir pa'Ctiifiilyi ■ 
^i-e filifr ciruTJii la of rhc crniJ^iiJ- 
icnpKLlaiicei t.'ikncwij t>pu 

^nrl iy Nir iiTf^EcnpliaiiiS- aLCeii- 

uiLti^51^ Ilf iiuKLin) Ete^jUffsCKS. A fi-rt!s 
nrbtiiLiDTi] Losd- a[iaiinci.l ]$ kc. ^vil41- 
nh jipV'QJuiT^sOLe ^Pl cnoTTiniiani Jnss 
bcfo^' aPb cpt J r+MpKncj lesfMiiii le 

Ji in;i^iEinii3i «<]u^biKDLLOn of ^ip- 

liriJotLrtmcely JO 43 Li Pk Mxb 

^rid lo^v Enfl^iwncic^. {^} Jack u^ip 

-j. uliir.li 191 ii^rrtiLil IulI Lu a llijy ll-fn.leliC)^ 
line (1^ kuj litit WKKCk itjui 

Iffltlliplc :l spm:i:il ne-wf- (f&OI-T^ 

IkiEr utl;]' sik rnnOtu J^ObiCaOns. TIn«G 
prjibLi-DHi appear nC Pit COnTolrttf ™ 
pCifitL’DIia S ^iEld 6 prasTiiii^ 

arc chKk?d iei l^y pnESJeLuR 
jiriatf: rrirnylc hutKin mi eirEitr -mijiC-r 
f flfiiLiOii acid PjfCi9DMlg I he luiscty ki;y 
TO id riderEF^ir. The Eparr vij inrlfiE -nay 
then bf fint-rhed intg> tlbc i!keui| TO <k- 

tEraiinie Llw femote leMfls n-nd to ca^- 
^uluk appripxiniat^ aaiiLJianE i>E line 

rqun.liznl!^ Ec \k uti^rl E'K ihuL VIJ' >- ' 
ciL-ular hcEup. Mom jejiiote EeriTiiti^- 
rioiis Iwivc Iktu kstei] a^id checked in 
■frfiof to ^jr tinit with Hrqiaalij^idcin srt 
pnjTi; nmevT fnpr fcjiure rrfETcnce. How¬ 
ever. irinrtj^ ttenis 01 emc-liTHL | 

pickups iirE^ PuriTif tlie rwirto oE jIt I 
tiin^ nnd on hr bJtiabLtur My <M|iiaJ- 
izr>J h_v Lhd rttove ineiTicd. (■?) An- 
1 QiJccr }ftck sir ill M^hich rmiriiint tnpui. 
cndpict, Jiaid iciuitipDr jaukf^ Eor 

prH^jr'ilili nrld liionkof aiiiplificfa Jtld 
LrTiiiiimtLous Eor transmitter anrl con- 
soJrrtT Ifkphoncs "l"krre nre H saiarr 
an Eh if strap. (£) A spare vara 
ijlik liEir dqual'Lzer'” fiar uSr OH TediOIC 

liwE OT wherever needed (P) Fre- 

jTiim ainpCLfieT.'' i^O] An a^c CriiiUul 
Switch and andicatOL Lnaiip. {It) CoH 
hnnk, incl^iTi_g three iciPn 

ti^m cuik, Cn,e sjUTe; 2tl-^^l^ fiJoSil at 
l^nuaLotv alhi a pi ocniphiisls fillci oiuL 
fixed atlcnuHtoi-. 

Ori anotficr rack aie adiUtioniil 
?ijdio eqiripmrnt, Imin lor to frnttoiTi 
(J) Plata curreitt ilieltr lOt Ji-Tc^S'l-atl^ 
and nionhoi aaiplifier< (}) Fre¬ 
quency mopator."" fJ) unrl (T} licat- 
fTinjiuenry DSclIlatDr" and disEEKtliCm 
flini ro^Et Pieter.” ^iS'l J^psre tufoefarr 
ai9ijt1]f]c^.“ HoiliIoi anipILfier." 

Heinnie gain I'nnCipf Ieif tfit?; ainniEpi 
(Al>rri'q'll4^ -cn- A'lr^f -W ) 

. '■'fiC'A iiiE Ji%, 

■^KCA a.^..L|3. 

■-RCA Ml-^t-^d 
■'■fi.t. Bbl l A. 

■*ECa. 

■■O.R. 

N«Kr^ OA -iC. 



MEASUREMENTS 
CORPORATION 
Mod«I 59 


MEGACYCLE 

METER 

n"Wflplp mu¥i-pur[H^ jnpIriiKiDnr CM- 
■iilinu gF G oHd-dlp ETBqiOaWr Ih- 

^wifr hf 4J fl4Hlb** C^rij-^ 

* T-nr iIia«i*INni lh» ri«--nn«ni iPiqiWMir •F 

hun#d flrsalHL, tf^i^ilwilM 

IlniA^ cpnii»ii.»l, Etwhllv pp|t. 

f n^DiUtoiMt l«|W;lbpncD, l*dLMl«#fk. 
Q, rruJlExil aD-dtriflDAIf. 

I- pri*lrT<iniH7' h-DtUrtf *<94 pHUprwiAfTr 

fiFrHblvaHr 

* irfi »LlXlll#nr ■agn"! ■■winmlnrj Aid#- 
letcd ^r LL-nna^dulEiNdi 

* Fwt EMlvnJin twnlK^ And tPMII^Ithf *1V¥- 
■IrpItiihA, ROWbr p^f-- 

-I- T-ir pDl-d94llf Ph^ltF P»d upurlDvi 

rDiDbflhftli 

V Ak I^W flfililLvIhp- iDEKlvar tW bl|fMl 




hmumotuuss V 1 

ililriiH l&IPrl Emrb3 

1 ra &|IM 

dm Eniilpl 

HFN4ali-i LFH 

^ihiIL ItffTMl 
ppiDlallUttI 

INUJb 

1 #tuh 

iHt 

ifHiwi 

aeECincArjoHi; 
n?Mr uon 

NdId 

OiE^btoc UfHi S^' 
j9dmIh-| 

tntaubiizfi 

lie, 1b 4c4- EK.. 

M fii***- 

NO&ULAT^Hi 

CW gi ■iSS eyeJh^ m- 

p^hiTeE 

T 14 .k}TQ ieHv -ta-dD! 
cydn: 30 ^n+H, 



Imeasurewints corporation 

SOONTQN ( 

5 FfEttJEH^ET 


COMHUHICATIDNI F« JAHOAfeV It4l 


JT 




















10-Kw A-M Installation In Puerto Rico 



tialJm^ i« h>HmI iirn ur [tll#» r[ 4 £B $411 Join. A Imbhtwvr 

■nririinmr l-ilCTiini trrmy ie ijiH li pcavidi 4 4l^dLoid piltBra' irhLw hiphj- h iiimI r« i 

»4 Uin^ U4I4.4. C..^ M 4 r 7 .d"'B?l'S 5 ‘'?nti«rfil..I^!:!i.'; T;;” 

rntmt rcctihyr pvrrff 4umI^ iht riFiiHipUnr. _ 


'■Wt^W^kMU 



AlwriH. tie-- tjt Itii rn*4Htalar. 


*Nlii»r Mi^rerfu iniBrlinl 4 lyht iri ihr 
'T^ICfr iictHE hi Tti* r^Diudbir 



^/flCfron/c /?»earcA & Mfg, Corp. 

A Sttotkr 1Q It^PUSTKY 
De^BJopmartl «rid Cofirinrittiion of 
Sit+Jtmic Equipmanl f^r Any AppIpt^Hmi 

ISH Itn Clrv*FiMd in, D. ^ rh-: 9U. ITM 


WHEN YOU CHANGE 
YOUl ADDOESS 

Ti^rNrii^vni^M^^'-^;;; T.aT 


l 4 f-IDriA Thm ppft 

hd^ri m D-r 

tedlai tp liA dd 


Ok 


gH 

Iflli «I I^E Pngr 
ihpidEifPDI daii dH Hflrvdrd 
nnifh atai « MHbM dapllifif M||[^ 
W» MO^c^iiqp 


» ■ COMHUNICATIOHS fOR JANUAtV Tf4l 
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AHOTHFR Bit&WHIHG DtVICt 


FREQUENCY METER 

MODEL S-5 

Actiratirl^ cWtcls frflqfUJ^ndHi 
ill oritt, thro^ 

fi(wn 30 to 500 WCr Custom- 
bglh. CryftJil frequBriEY ita- 
bTllty equips It for -BitfieiidiJ 
UEB- In lo-cfltlorH ■niiaye i+ ■* in- 
EDryBnl^nl to cW wwv 
lignalt. Atcurflcy .0025%, 


Frt^lW-ncY WWV lliiidird 

Fra^UiH-E.^ ■L*lil>^■■Pi^™- OdclJtlCrjp? . 
F4^4-r EUPP^ s-qu-art 


itrOdv\^^r Ckp 4 ^lh*FD-C- R-iliY. FM 



AtP Tirti^s. FM Ty>^- 


Times’Star f-H 

h kxatcd un l!w nitr^nie Low-ei leit- 
liand corner ^ Ut< cnnsolcttr, an fchi 
iiid^Ly Ewd for If^tf motiiljof 
jii^k. (fi> All a-c ^:onTm] switch 
and indicator lamp I his iT¥itch am- 


tiror^ 11-C power tin-nil et|Lja(itilt:l1l LlJ IkPi 

■raLk except Itie cnstal h^icr eirr-mi 
in ihf ij^T\nrncy niuiiili>i A 5l^c5l 
3 ijp|jJv^ it nv^iLiblr [Cjl Ehb 
niOtliiOT A apeoiaL J 1 "C ]int fct i'nn- 
iKci-rd Jmjiu iI^ [Bwei circiaiL to tne 
triLlasniilter cryBtH? Vnti;T SupJitj 
asurco w thnt qll hcatiirt are Always 
nn. f>|iacc Jm aLai- providifil □□ this 
T^eJe foT mBtallptkpi d( a trananthiiiin- 
ILnc rwni-tor." 

All ctinqicuHnl z\ readily a-eccssihlc- 
Eor ser^rLcch^. As an aid lo Inc^iniii 
p>tHntial donrccs of trouMoa n 5Q-™ii 
t L-5-¥ok lamp liulh ku b^Ei iooLinleit 
In tino hu.ck ^ -eaeb Lran^rniCttr unit 
timt ;il] parts arc fully iltumlnated. 
Heal Eroni tlic buRw Ij [inl suflkieiil to 
affect LTi^icli; tKEftfiiiraLijrcs. A tf»^r- 

mcirnecirf has bc«l placed an^ide Eiidl 
uiik so rtiil cnnjTt^Tit Tviitch iJiay be 
jtiairiEaEncd ■riTPt cadi stoge. OEton n 
^mlhrt^ in ^nipetatufc, ^ceontpAni-ed 
^iUiangc or fluctrianon in jJate ot 
g^id ^^'urroiLt, is sufikicni -pv^rEii^:^ et 
tTniihle, whiie.h iTiAy Ihen l>c- 
encraiKtl betore il aftnaFly happi-iLE. 

Fma have liccTi - iaiKt^Ll«L Ln rW lop of 
each audio rjidi: jto- tluj air fircMlptimi 
will be- imprpvod 

One fyi cALr Ttiosi OHful iivaintenance 
iiida ibim }Hirlable tost cquipcncnt rlnlly. 
in wltkh are n cube toattjr, ¥u.tuucii- 
mbe wltmetTr^ '»cci|.ie, and sup- 
pLicSt etc 

A sfiClieial ol the whII bcharcl 

ifte Lransofiitt-cr units h omrarial i^ltli ^ 
ETamod blncprint nt ike acHTipLete trans- 
mitter and eontrol circuits^ This 4ia- 
Ifraiii Le Large trmigh a^d ateosa 
[hi rocon and hnF been & valnahLe aasBC 
in loarnterann: and u<mb3e-Bl300tinE, 

For nctvf-iir'k nfwraEiciEi we -[riaii to 
insull sc^ a ApeciaJ relay receiver, 


ICT fiifsi 


5 iYFrt-TGWER ErnrfGliaN'AJ. 



'i /-c 

it' 


PfAlST/INBARDtZES 
IDN''KL" PLUBS 

I 

I 

i 

. . fAE liOpuUt iHiJcmphiMic EiKiddi: 

iQchaj che"AirELounCiT'n'xpt KN-tAj 
{^hiliwa #huve). Junior V-ctocsEr [HI- 
40 ^)h AtfOpmwt Mi¬ 

tsui? I, Pr-Dgnm Veludsj (Ml-11002, 
M|-I 3 ( 103 jr Au-Qd-yndJDic (M 3 >fhZ 2 ti, 
MinASl*^ bMiu&c KIJ& ^rif 

quALi-tr pluirih In fht uiixlefiriy 
jtrlce cLux and AS-ftiJa.bto t^rryvbc-iE. 



UCA n i- big user lurt Adly in diri XL 
buedau thM Ctnuofl '"F'.DP, "'K" ind 
lerici iu many typCk nf tt|Uip- 
jnrat. -CnfiilrCin'* rtpu^HiDii /ncqiiJciT 




Scvin lo-ir ■JjTicL-Hfii.i-fcrriY triiim ipE DvImeN. MlkiMHfi. m 

HP>< f4ri-Pf lh<- ill^ri HriF eIid -icffUli Li>^ihr ■rfili Jn ni|(bk-pidHrn Idwwn mifej up b 
iair#l^l+H 44 E ir^ Nr dyyTimh crpvri^c. 


■isw 


Tfl 


fLf-r. 




□ii-d dcpcadabUicy ia uiLirrd Ln R-LIA 
equipm^rtr ttEcd Ids Caiuwsni PJmjiL, 


FRSe n-w A-ia] 
BULlXn 3 ^J ifid ]iEr 4 f 100 
Cmbdihd EIeOjk" nifcUibiiLahl. 


siNd itia 



33^9 WUMHHBT LOf AllOtltl lb CitlF- 


IN OJUyAfiA 1 IfllinHIMPttE: 

FtFCTPC ca. LiO, l&iOwr* H, OmI- 

woflio FsrforrriHi^iwirhv Pr:iiih 
pphEan t H^hE«H, )Di ei 4 irsTrKEr 

lAN PlUMClEe.O 

ipncTiMTJiTrvis im PimqiPXL emit 


CD-MhitlNICAtrc^tfa for jANMAItr V94» ■ 
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5lmpr« New CoupTrn«« 


Maintain Constant 51*5 Ohm Impedance 




ANDREW 
COAXIAL 

TRANSMISSION LINE 
FOR FM-TV 


□ Adi log Yiwt diHlI udrcmli^^- 4Dit, lOlnVitii.^ 4]5SC€lb4^ 
imd □ ^6«b1[M9 ioipDrinnc.^ Of .ll J cdm. llih iWtW AWPKEW 
fu IbhB H nv[Llnb4a la I4 h dicPotiDrv Eiu 4 Im^ riuilY 
ninnib ii*ciofl ■fciiidnr4l5, l| oJiO.k !]□■ 

al J iKta 0^ [FViii. 

l-uitai i^EEj^rf kfl iu^iil]p toat Innglllif wrili hru 4 ranno^’lDi 
-■aiirptl- bh-^ni bJu±Bd Id |hu undij.. kuiFicmi B 14 P^tJly 
Ip^ll^lhev. A .EiccUlix- lYnkhplIc ■ Ubbar fp(l^L,(>| hIT-k. 

■noli ihn kSn# ili^rAiiEt? ludl lOdHi arn 

a^Didnd: A biillici-il^rp^ Ei4.Ti» aai^ljv^ly [OrUbpcii. ihnnr 
LD'^udnri. 

+rilKTniiLE* arr m^irii|Di«it[] Dil LhciiaclDrii.«i^ 111 
ptifaiTCH lit L^lh lirtf-nnd ^KlildA. inavcrng ari rUd^li^VllF 
rial' PianqmLFliQri IjdH- 

ME^AnlncCEzflv <ind HnlJiCKinf bAdOf -lliim p4-iKi;ciUE I^p49. 
Ihki DHW lin? hn| i^kukifCH'l Ql E 4 pr|i^|A^||^ |Q^ 

Inii I^Ehi^. bDib Jliila^ Dud UMler cgndvcdKL'af lilil Ibnd- 
iT/d pii rof^poi ilhuiin^ vhi lii^h roadUi^lVll>' 

FloDciBd AS anit 70 hH^libril. ond □ rnnipl^lb 

Ihhp trl qnri nbliNIL u-vuiJoLila 

■BcIPf-r hq n^Pi IhW^ febtr^. A'^iif'CDid^ pniK-iaEdqhvli^iT 
IrrtD chiDii^l, lechdkdr data, nnd anDinqqr. 

bM irdvtfm, liEM ANDHW 4TQb. 


ATTEHU AVJON 
■ CURVE 

Ml bu Aik ll]% dwBiia 
mdu ba alLa^ T+a piihlmu aP |pini| 
wad dalwlvi«llrin ^\\h iTnM, 

4le4iirwn-aaq lllhdbE db'_ 

wN 


JtJ EAST ?aili STRiET . CHICAGO I# 


PMM.r JpTErdipFi m hh* Maihi^PErurt uf 0 Compkr^i iint uf Ant±nni, fqu.'piPipnr 


COMWUNICATfcONi INOIX 
JAtlkPAJl’V. im 

AtkrilD CDKTnDL □» , iH-b . _ h 

Aienv. aik-ldliC'Blte. rHa 

iV4Hl&APi T LLftJPMDHC « Tl LiftflAPlI □*. IP 


Aiiinp: hr. W djwf a. bal jik 

ARirCPCITC ffQ . ^ 

MiPmi I IT- X Gidd O- 

dMOHEW Ob. ..p_ ... . +1 

Afanir- Ustw UKiadL iri^l-ilm 

bEnniK HJbEtig obip. ... 

A|Kik-| Nm-Hinu. IUh 4 XAwi. Ik. 

L I, PA40H> rP& ddiif .... n 

a. yt. will Ob 

iflfiWiiiNdi ViOORATaniEL. ihBu . ||. m *t 

4|#tPj|i; Til iitarANi Piviw cjfc 

-I H. hU.MNELL 4 ^ -gg. .. ll;! 


AiitHtf:' J- It Rqiiili 

EahRdu ELEETTVIO b>tyiL«rMrHt eg, 

A|MikV~ IMt» Ibh fa 

Tdi ’CL^vitANill lilaNtAiPPEa gsL . i 

dHtari xna timm- #fniit bA 

CONQOHli hAD-i-g OOKB,... 

i E. ht Arwpm ATh* ,H jfHp 

CDYB-I^II »„ IMCL.. ... II 

AHirtV- Pma p Mfp 4 LH.. a^. 

lAlCTftfrXan heieahoIt t c^nr 

F4IRgHiL[> lANEi-e ^ |.bBTAUh£PiT c«nj* i 
dfiiEn r H. ^iWa gn 


PXDEM4 TELfFHOhb A HADig egap. 

lu^iq fc La ** 


EtMrPTAL _.^...loidU Ctwt 

HEWLETT-FAtiSAhn c#. i 

A|wkti Ia Oi dlty ddna-Lii^ir 

1HE meriTUTk DI hAttln lEHfiBmnp ... h 

HiDWAio ■. jtRkb airi^ b-iuDH H-rg, eOAK h 

i^iHUl UdtIII «wdi. Apiknlriia 

TRI JA^PIg. H.H.IDHT1 tfl ._ qp 

dqaiEi; rt-dbii|B^i DaHd. AOvanLiliii 


leach iilat Ob. ...... __:;... n 

Jpairg tiH KiCwb C%>- 

RiAiUREH-E^ti c«npgpATinM .....__ p 

ApMiv: rTiF^flM kiJUl 

JAhIei miillem pi Ft. wi., | kl . ... n 

FA*-RETAL PRg^VCTl. CflHr. . ......... n 

diMiiri IL I .udd. 04 

PHIEr* ebAFUPATI-DH ::_. q 

dpiPcrr Jidlia ff. iLi 

nrEVCB-iHOppkPAH- pflpp - .. y 

■ftlllPT-Oll rJ-COTRIc i;o.._ q 

^HEP; luhldiB- i. Ualua Ti< 

ibPhEPimEPI d. eg. IKC^.. HiRidi Pnit Aim- 

^diPiM lii^ 4 m94\mt :ik 

TEgu LAH«PATbhie 4 loq. 

Ain^: r^lk bd'. XiaBir 

TBhPllTt U.EDTRieA4 IMOIn^MEHT C4 it 

Afam-k-: Vl'HhHhi Ajh. d|MEF. ]ptK 

V. i. tlTEddUPTY nppT .. ^ 

ZDPNin HILLI, IRC....,,. ... . H 

Aidin': □m-llkai* ,^gT a "—y 


* CDMMUHiCATfOld^ POFt JAKUART It4e 












































































































TtpE 

s»^4aouD 

Meincr- 

iSiMA 


TVPE JU-V a.DIt-SaMc 
XuDncy; ms - V?. 1373 


' WkVEMETERS for 
tke Emu Cmohihiims Snenm 


Hh Ii liLcrl idrflEli^ im 
1^0 VfM'fimeAci IIh, vNh 

a IwtlwffK-Urp^ i^TCQit im 

-HfaLch £he upHcl4a4lTi ANl 
riLfir4[Tv iH bniU Ir- 

and: iLHinii \v vlTWflAd 

^ firtttilLuiunfliT vm-^rtnH \>*\hr 

Tw riflUlar fcf ^ nai 

niff aJ *yicDn cr7Ti4il 
w\ik 4 nil±r-M5iLffDf4ep tar m«- 
lutKc- ilrWIkiilbn-. TTh" **010 mi 
Ibc ircqQC»cy IniijicBhir drVhii 
Ifi 9 ]iubAh lAAEi. llkE turliii 
cipll ItaillUElv Riricr DFE- 

iTwimileJ Iff P plq#tlO fc*iuJri* 
■wiiJcK -cm the held, cvrvmri- 
iMiUr lEL-ARC Jiond. The- tTUN-ff- 
HiAJii Ii AHRTiii b» :£sti fff lira 
kiillr^E^ DA^RAREf. fXa. 


etf«tive3v ffuppLeiTwnt tht bighiy «« , t . 

nif at^ birte w5y be fre<iutii«y ^net^r J 

Jiif many typea of nii^aBortmeDt. ™ tfl 1 £00 Me 
Wnvemelera will olwaya b» US€:fu!l tlabrabed Eh ^ 
foi apprOKljnale rasaBuremfinta ^ ontory in Vinna 
coll rangea, omaJtaiCHF apan^ preJI**!’ ^t^hdird of FrM 
nacy bnihg up ef tranimitteraH lo- atan' 

dndne and naroSftg haniiomc_^ in ^ 

' Htlirw ihp ffrcei ver or tbo thanmiltrr, queisry rtitfiaurin 
^nd for cedonl experiTneTiUl work, yjarture- 
For iilTDoat thirty y^nna General 
Eadio Company baa pfionflfcPMl in tbo O-R 
' degiEni and Tjinnufacturo irf wrctirato riljpedK BluUrii^ 

t^TAvemetera. Goncnil Radw^a fully 

cpiency mcflianremEiit pfOtmEBn which caJibratrd- 

Wo hflve^ a smnll alock of eoth for pfompf thlpmenf. 


GENERAL RADIO COMPANY 

IV «1 St.p Vnric G ^35 5 . flyc^n ChieftgO S JSQ N. Highlnhd 






























you can't boat Federaro 


A btnacknrt iwiton thit'j fM by F<i(knl ili the w^y^from 
werophofso ta anttnuH-i’jpr/jw/tt chai 

atdurc 4RP3EifQUm MUreng^ at roiHJatlifii ci^iicrUnDg costa ud 
raairljUiini pcrfarinAPCfl'WJLh juEaiEnDOi iDlioitoAOCE PJcpoDib 


FrOIRflL-S SQU^REaQOI- ARTtHRAJ 

Tbe -WKWlpi dE an ¥M fpaEhHl ilti^cndF priaudly ^ ibe cffccliH 
iCruBdi fif tbK tMiiated lE^naJ. And Fedcnl'i ^EJfn^Ert, ^imic 
Loop Aaezma iivv« u offndTE jmdiittd pom sra^r ^ ^ran^ 
tlio t^liiwrd^tu- caiiDg. Ai;ni 4 j JniEilfadcmi bmv^ rcpilEtdty fradUif 
lit ability |g |Eyt O^riiadimi —lad to wLibiEHul U^k 

vblddi ABid hid^ ado^ CcMdl% 


FtOEflAL'S «ICH,FmELIT1f TRANSMITrEfT! 

All Frdcnl FM 4nnimJlEc£i iH* ncliiiJn "Froqpcatfk*'* 

JttOdulator—r£ar -tTuuipfiidlDIr fidriify lad porEoKaiiitic. MiIcIiiIm 

aow-fCf^uiOcy idbLiaty wiihLa 1K(H>1% — irdm* il^gzuKtOuiiK 
tulo ID — usu dmpjc ftll-oiietrtiltc cdxggjK ividi icabthbl 

rfctftEj tubci — «oi.y to iljgiiEa iliE^Ie ro 


Qunpktt PM by Peden] hkidi FM « lii licit, with aij HMipo- 
Dchti Jnedjun to wodk Ttanumitta ovKilf^ 

HXidUF unumiliLJca Dtutii pDWCf fuppElti— 

^hul oiJcKiphlMU to mtgi]naa^d±iijpirt4.1 laiJ cDonlijuicd for ft ttfcJ - 
mum on^-iJJ fiOf^Httiuii^ Bud Huoniny^ 

VtTiu] pJumiiig ypur FM itadaD, rarnombOE cidaiin 

adviiiLiaos. Afld H mm 

_ ^__ waill to gid DD ihc ajf 

Fod^ElL art nafr 
dtaki you oomplcto 

■' " ' I I ioiutiiE&^m k rnnid 

j^H I tjjiiel For hjnhtr kir 

Fomatlna, wfIeveo Ftd- 
. Wl, DojrL bfrlO. 


federal Telephone and Radio Corporation 


nciM nsnuvMao A#™..-!. 

wwihpiid t^iM.f^Df^nlrvr^ mhiihn\mUJ^\ 
T«*Md*fnmLHilEii 4 lcHi ubirfllit^i, Nurlvf-r H, I,, hm 


COVERAGE and PERFORMANCE 
































